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TABLE 2£) Continued 

Evaluationb 

Compound Dose LED/ Without 
Test organism Endpoint (purity) HIDa S9 With S9 Reference 

Mouse ip exposure (in 
vivo) 

DNA adducts Glyphosate 270 mg/kg 2 0 Peluso eta/. (1998) 
(isopropylamine 
salt) 

Mouse ip exposure (in 
vivo) 

DNA adducts Roundup (30.4% 400 mg/kg 0 Peluso eta/. (1998) 
glyphosate 
isopropylamine 
salt; 15% 
surfactant) 

Mouse ip exposure (in 
vivo) alkaline 
elution of extracted 
DNA 

DNA single-strand 
breaks 

Glyphosate 300 mg/kg 0 Bolognesi et a/. 
(99.9%) (1997) 

Mouse ip exposure (in 
vivo) alkaline 
elution of extracted 
DNA 

DNA single-strand 
breaks 

Roundup 270 mg/kg 0 Bolognesi et a/. 
(glyphosate (1997) 
30.4%; 15% 
surfactant) 

R. catesbeiana 
(tadpole) 

DNA single-strand 
breaks; Comet 
assay 

Roundup 6.75 mg/L Clements eta/. 
(1997) (glyphosate 

30.4%; 15% 
POEA) 

Mouse ip exposure (in 
vivo) 

8-0HdG Glyphosate 300 mg/kg 6 0 Bolognesi et a/. 

a Lowest effective dose/highest ineffective dose. 
b 1 , positive; 2, negative; 0, not tested. 

(99.9%) 

plate, both with and without metabolic activation 
(Stegeman and Li, 1990). 

Thus, thereportofRan k eta/. (1993)thatglyphosate 
produced an equivocal result for mutagenicity in one 
bacterial assay is not supported by the other data as 
shown i nTable2.1 nthereportofRan k eta/. (1993)the 
preponderance of the data shows clear evidence of tox
icity but no dose response. A single dose exceeded the 
spontaneousfrequencybytwofold(withoutmicrosomal 
activation) in TA98. In TA100, a strain that detects 
base substitution mutations, a single dose also showed 
a mutational response, but only with S9. Data were 
pooled from two separate assays, but neither set taken 
alone satis<B:ed the widely accepted criteria of a positive 
response(i .e., twoconsecutivedosestoexceed twicethe 
spontaneous frequency). In contrast, the Ames tests 
completed by Kier et a/. (1997) at Monsanto using 
Roundup, Rodeo, and Direct formulations at doses in 
excess of those reported by Rank et a/. (1993) were 
uniformly negative. The studies of Kier et a/. (1997) 
were conducted with complete protocols to satisfy in
ternational regu Ia tory guide I i nes for these assays. Ac
cordingly, the ®ndings of Rank eta/. (1993) must be 
contrasted with the clear negative responses found by 
several other investigators. Whether their results were 
due to the effects of toxicity is uncertain, but the 
weight of evidence indicates their resu Its represent a 
false positive result, which is known to occur sporadi-

(1997) 

cally in this and other genotoxicity tests (Brusick eta/., 
1998). 

Other endpoints that detect mutation have been 
used with Roundup formulations. Differing results 
were reported for the effect of Roundup in the domi
nant lethal assay of Drosophila melanogaster. One as
say carried out using exposure conditions routinely 
used for this type of study showed no effect of Roundup 
(Gopalan and Njagi, 1981). A second nonstandard ex
posure scheme that required chronic exposure (up to 4 
days) of larvae until pupation did show a signi®:;ant 
elevation of the frequency of sex-linked letha Is in sper
matocytes (Kale eta/., 1995). This was a nonstandard 
variation of the Drosophila sex-linked lethal assay in 
which every chemical tested was evaluated as positive. 
Some methodological concerns associated with this re
port include the authors' lack of experience with the 
assay ,absenceofnegativecontrols,and h ighexposu res 
that included treatment with chemical concentrations 
that were lethal to half the test population (LC 50 ). No 
®rm conclusions can be made for possible mutagenic 
effects from Roundup exposure on the basis of these 
two studies that applied different methodologies. 

Chromosomal Aberration Studies 

Evaluating the potential for a chemical to cause 
structural chromosome aberrations provides relevant 
information for purposes of health risk assessment 
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since there is a clear association between chromosome 
rearrangements and cancer (Tucker and Preston, 
1996). Virtually all tumors contain structural (and/or 
numerical) rearrangements (Rabbitts, 1994; Solomon 
eta/., 1991), although these most probably arise late in 
tumor development. Nevertheless, clear evidence for 
the production of chromosome abnormalities that are 
heritable at the cellular level is an important consid
eration for cancer hazard assessment. As discussed 
above, results of chronic exposure studies in rats and 
mice demonstrate that there is no evidence of tumori
genicity for glyphosate, an important fact that should 
be taken into consideration when evaluating all of 
chromosomal aberration studies described below. 

Glyphosate was negative in an in vitro mammalian 
cytogenetic assay using human lymphocytes with or 
without microsomal activation at concentrations up to 
0.56 mg/ml and at exposures up to48 h (van de Waart, 
1995). These tests were performed according to OECD 
and EEC guidelines. 

Lioi eta/. (1998a,b), in contrast, have recently re
ported that glyphosate produced an increased fre
quency of chromatid breaks as well as other chromo
somal aberrations in both cultured human and bovine 
lymphocytes. There is reason to question these positive 
results on several grounds. Lioi eta/. (1998a) reported 
evidence of chromosomal damage at doses three orders 
ofmagn i tude lower than thevandeWaart(1995)study 
citedabove.Aithough Lioi eta/. (1998a)alsofoundthat 
under similar conditions, the fungicide vinclozolin pro
duced similar types and frequencies of chromosomal 
damage across the same dose range as they reported 
for glyphosate, vinclozolin is known to produce toxicity 
by nongenotoxic mechanism(s). In other experiments 
reported previously by Hrelia eta/. (1996), the fungi
cide failed to produce chromosomal aberrations at 70 
times the dose applied by Lioi eta/. (1998a) and failed 
to show other evidence of direct DNA damage in a 
number of tests. The treatment protocol of 72 h used by 
Lioi et a/. (1998a) was also unusual compared with 
recognized methodologies. Chemicals that rei iably pro
duce chromosomal aberrations in stimulated lympho
cytescan dosoaftera4-hexposu reandoften after20 h 
of exposure, the usual test intervals. The observation 
that glyphosate exposures resulted in a reduced 
growth rate (thus affecting time to ®rst mitosis) is an 
indication of a toxic effect, and this can have clear 
implications for the evaluation of any chromosomal 
aberration data. For an accurate assessment of in
duced aberration frequency, the cytogenetic evalua
tions must be conducted in a period of time shortly 
after exposure (Tucker and Preston, 1996). The resu Its 
with bovine and human lymphocytes were not consis
tent. Lioi eta/. (1998a) found chromosome type breaks 
in human cells, but few if any with bovine cells (Lioi et 
a/., 1998b), without apparent explanation. Finally, the 
authors do not explain why under their test conditions 

three different chemicals, atrazine, vinclozolin, and 
glyphosate, produced nearly identical responses over 
exactly the same dose ranges also in human lympho
cytes. This is even more remarkable in view of the 
®ndings from other laboratories (Hrelia eta/., 1996; 
van de Waart, 1995) that observed no effects in either 
glyphosate or vinclozolin at dose levels in excess of 70 
times those employed by Lioi eta/. (1998a). 

Glyphosate alone was not active for chromosomal 
damage (De Marco et a/., 1992; Rank et a/., 1993). 
Another study has reported that Roundup can produce 
chromosomal aberrations in onion root tip cells (Rank 
et a/., 1993). These investigators postulated that the 
toxic effect of the surfactant in Roundup could be re
sponsible for the effects on the plant cell chromosomes. 
Goltenboth (1977) found that glyphosate had an effect 
on water hyacinth root tips and concluded that the 
dose-dependent effect on the formation of mitotic ®g
ures at prolonged exposure times was due to an effect 
on the spindle apparatus, leading to disorganized chro
mosomes at anaphase. Given the herbicidal activity of 
glyphosate, these results are considered secondary to 
plant toxicity and not relevant to human health. 

Of greater relevance than in vitro effects is evidence 
of in vivo effects. In this regard, administration of 
glyphosate to rats did not produce an increase in fre
quency of chromosomal aberrations (Li and Long, 
1988). No effects were observed in rat bone marrow at 
several ti meperiodspostt reatmentfollowi ng i ntraperi
toneal administration of 1.0 g/kg glyphosate. 

The in ViK> Micronucleus A!:l:aj 

A number of studies have used the mouse bone mar
row micronucleus assay to examine the effects of expo
sures to glyphosate and Roundup on dividing red blood 
cells (Table 2). The micronucleus assay targets the 
most actively dividing cell population of the bone mar
row, the polychromatic erythrocytes (PCEs). PCEs rep
resent immaturecells in the progression of hematopoi
esis to normochromatic erythrocytes (NCEs) found in 
peripheral blood. The toxic effect of a chemical expo
sure to bone marrow can be assessed by the ratio of 
PCE/NCE. Different mechanisms may be involved in 
the evolution of micronuclei, including chromosome 
breakage (clastogenesis) or effects on spindle organ iza
tion (aneuploidogenesis). Almost all the results for ei
ther glyphosate or Roundup expressed as micronucle
atedPCE(M NPCE)per1 OOOPCEfallwithi ntherange 
of control (vehicle) values. The frequency of spontane
ously(veh icle)produced micronuclei in newly produced 
polychromatic erythrocytes was within the historical 
range for the CD-1 strain of mouse (Salamone and 
Mavournin, 1994). 

All but one of the published or unpublished proce
dures that have examined the effect of glyphosate or 
Roundup on the bone marrow have used intraperito-
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neal (ip) injection as the route of exposure. While less 
relevant for purposes of assessing risks for human 
exposure, ip injection assures high distribution of 
chemical into the circulatory system of the test species 
and exposure of target cells in bone marrow with max
imum potential for observation of genotoxic events. In 
the only study done using the more relevant oral route 
of exposure (NTP, 1992), glyphosate did not produce 
micronuclei following 13 weeks of dietary administra
tion to B6C3F1 at dosage levels up to 50,000 ppm 
(11 ,379 mg/kg body wt/day). 

Three studies (Kier eta/., 1997) examined the differ
ent herbicide formulations containing glyphosate. Ro
deo herbicide contains only glyphosate as the IPA salt, 
while Roundup and Direct are formulations that also 
contain surfactant systems. These bone marrow micro
nucleus studies were performed according to accepted 
EC/OECD guidelines, using ip injection as the route of 
exposure in CD-1 mice. OECD (1998) guidelines re
quire exposed and control animals (®ve per sex at each 
dosage and for each time period of exposure) for dos
ages examined. At least 1000 PCEs per animal were 
scored for the incidence of MNPCEs. In each case, Kier 
eta/. (1997) found no evidence of clastogenic effect of 
the herbicide formulation as measured by an increase 
in the frequency of PCE-containing micronuclei. 

Since Rodeo contains no surfactant, it is therefore 
less acutely toxic and could be tested at higher dose 
levels than the other two formulations containing sur
factants. The LD 50 for ip exposures to Rodeo was cal
culated to be 4239 mg/kg in CD-1 mice during range
®nding experiments. Rodeo exposures for bone marrow 
micronucleus assays included doses of 3400, 1700, or 
850 mg/kg. There was no evidence of micronucleus 
induction i nei thermalesorfemalesatanydoseorti me 
point tested, including up to 72 h posttreatment (Kier 
et a/., 1997). 

For Roundup, ip exposures in CD-1 mice were up to 
86%oftheLD 50 (643mg/kg),andbonemarrowsamples 
were prepared at 24, 48, and 72 h posttreatment were 
negative for micronucleus induction (Kier eta/., 1997). 
Roundup exposures at all doses tested up to 555 mg/kg 
(single dose, ip) failed to produce a signi@:Cant in
creased number of MNPCE per 1000 PCE in bone 
marrow of exposed mice. 

Ath i rd herbicideformu I at ion usi ngglyphosateanda 
surfactant was tested in the bone marrow micronu
cleus assay using CD-1 mice (data not shown in Table 
2). The herbicide Direct contains tallow amine surfac
tant with a longer carbon chain length than POEA, the 
surfactant used in Roundup. Male and female CD-1 
mice were given single ip injections of Direct at three 
doses; the highest exceeded 80% of the LD 50 (436 mg/ 
kg). The doses were 365, 183, and 91 mg/kg of formu
lation. Bone marrow samples evaluated at 24, 48, and 
72 h postexposure were negative for micronucleus in
duction (Kier eta/., 1997). Direct exposures at all doses 

tested up to 365 mg/kg (single dose, ip) failed to pro
duce any increase in the number of MNPCE per 1000 
PCE in bone marrow of exposed mice when compared 
to control mice that received saline. 

Bolognesi eta/. (1997) reported that glyphosate and 
Roundup were weakly positive in the bone marrow 
micronucleus assay in Swiss/CD-1 mice (Table 2). 
Roundup (ip) reduced the frequency of PCEs in male 
micecomparedtocontrols,suggestingsomeevidenceof 
systemic toxicity. The results of Bolognesi eta/. (1997) 
contrast with those of Kier eta/. (1997) that reported 
no increased micronucleus formation (even at much 
higher doses than Bolognesi eta/. tested). Kier eta/. 
(1997)didnoteachangei ntotal PCE/NCE ratioamong 
females, but only at the highest dose (3400 mg/kg) 
when the IPA salt of glyphosate (Rodeo) was used. The 
protocol used by Bolognesi eta/. (1997), however, var
iedfrom thestandardacutebonemar row micronucleus 
assay and only three or four animals per dose group 
were used. Two ip injections, each representing half 
the ®nal dose, were administered 24 h apart. Animals 
were sacri@:Ced at either 6 or 24 h after the ®nal dose 
(approximately 48 h after initial exposure). The results 
reported by Bolognesi eta/. (1997) are at direct vari
ance with those observed in much larger studies car
ried out under conditions of accepted GLP. First, they 
report a signi@:Cant toxic effect on the bone marrow 
from exposure to glyphosate compared to controls. The 
number of PCE usually decrease with toxicity. The 
ratio of PCEs to NCEs was 73% in controls, but was 
reduced to 50% with glyphosate and 30% with 
Roundup. This frequency of PCE production in control 
animals is unusual for the Swiss CD-1 mouse (Crebelli 
eta/., 1999) and could be indicative of an elevated level 
of spontaneous micronucleus production. Kier et a/. 
(1997) found that approximate ratios for PCE/NCE 
were similar for control and treated animals, and this 
isthegeneralexperiencefor resu ltsofawell-conducted 
test (OECD, 1998). Bolognesi eta/. (1997) compensated 
for the use of fewer animals by increasing the total 
number of cells examined per animal. Thus, Bolognesi 
eta/. (1997) relied on counts from 3000 PCE examined 
per animal in fewer animals to calculate the frequency 
of micronuclei per 1000 PCEs in pooled data. This may 
have skewed results, for example, because one outlier 
animal would be disproportionately represented. The 
accepted methodology includes counting PCEs for ®ve 
animals and requiring increases in at least two. Bo
lognesi eta/. (1997) did not provide micronucleus data 
for individual animals, contrary to customary practice, 
and presented only summary totals, pooled for all an
imals. 

Rank eta/. (1993) observed no evidence of sign i@:Cant 
induction of chromosomal effects in NMRI-Born mice 
exposed to either glyphosate or Roundup using ip in
ject ion. T hesetwomater i a lswereadm in istered tom ale 
and female mice (®ve per sex at each dose) at dose 
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levels up to 200 mg/kg body wt. Bone marrow was 
examined 24 and 48 h after exposure, and cells were 
scored for NCEs and PCEs as well as for the frequency 
of M NPCEs. The weighted mean for spontaneous M N/ 
1000 PCE in this strain is 2.06 (range 0.4 to 7.0) 
(Salamone and Mavourin, 1994). For glyphosate, there 
was no evidence of increased frequency of micronuclei 
in the bone marrow and no change in the relative 
frequency of PCE/NCE. This result is in general agree
ment with Kier eta/. (1997). 

I nsummary, therearealargenumberof in vivo bone 
marrow micronucleus tests that depend on ip exposure 
to (1) the herbicide Roundup; (2) its active ingredient 
glyphosate; or (3) the more soluble form of glyphosate 
asthe I PAsalt. Theseexposu resrangeupto80%ofthe 
LD 50 in mice, but have failed to show signi<Ecant gene
toxic effects on replicating bone marrow cells. The bone 
marrow micronucleus assay is a simple yet reliable 
method capable of providing evidence for in vivo gene
toxicity resulting from different mechanisms (Crebelli 
eta/., 1999). The conclusion that must be made from 
this information is that there are no genotoxic events 
that occur in vivo in the absence of overt bone marrow 
toxicity. This fact is important in the evaluation of the 
results of other in vivo and in vitro results. 

In Vitro Sister Chromatid Exchange 

Analysis of sister chromatid exchange (SCE) fre
quency can be an unreliable indicator of genotoxic ef
fect. The frequency of SCE can - uctuate based on os
motic balance. Sodium and potassium chloride 
concentrations have been implicated in SCE produc
tion (Galloway et a/., 1987). While somewhat more 
sensitive than assays of clastogen ic activity or chrome
somal aberrations, the SCE assay does not indicate a 
mutagenic effect. Therefore, it is not appropriate to 
suggest that increases in SCE could be indicative of 
cancer risk, primarily because of the lack of an associ
ated cellular outcome (Tucker and Preston, 1996). The 
utility of the in vitro SCE assay is questionable, be
cause hazard can be more readily assessed using any 
number of in vitro assays speci<Ec for mutation. The 
SCE assay monitors direct exchange between sister 
chromatids that suggest recombination. SCE are a cy
togenetic manifestation of interchanges between DNA 
replication products at apparently homologous loci. 
The exact nature of these exchanges and their rele
vance to toxic or genetic endpoints are matters of some 
debate (Tennant et a/., 1987; Zeiger et a/., 1990). The 
mechanism of SCE formation has not been established, 
but it has been suggested that they may involve events 
closely associated with replication (Tucker and Pres
ton, 1996).Several studieshaveexam i ned theeffectsof 
glyphosate and Roundup on the frequency of SCE in 
cultured human or animal lymphocytes (Table 2). 

Vigfusson and Vyse (1980) were the ®rst to report on 

the frequency of SCE in human lymphocyte cultures 
exposed to Roundup. The authors acknowledged that 
cytotoxicity was a confounding factor for their results. 
They observed very minor changes in SCE in lympho
cytes from two donors, but only two doses were re
ported because the highest dose was toxic and no cell 
growth occurred. Cells from one donor appeared to 
show a moderate response, but the other did not. 
Therefore, the results are not internally consistent. 
Because of this lack of dose response, it is not possible 
to apply statistical analysis to determine whether or 
not an observable effect could be described. 

Bolognesi eta/. (1997) reported SCE in cultured hu
man lymphocytes after exposure to glyphosate (1.0 to 
6.0 mg/ml) or Roundup (0.1 mg/ml). Glyphosate as 
the free acid is soluble in this range and has a pH of 
2.5. The investigators provided no indication of any 
precautions taken to ensure against the strong acidity 
of glyphosate in solution. Glyphosate produced a weak 
response of about three SCE per cell (estimated from 
the ®Jure presented) after a 48-h exposure. These re
sults were produced from two donors whose data were 
pooled (50 metaphases per exposure concentration). 
Normally, protocols for analysis of cytogenetic data 
would not permit pooling of data from different indi
viduals or from different experiments. Con®:lence in 
results and statistical analysis are only valid when 
expressed on the basis of the variation of response 
among the individuals tested. Bolognesi et a/. (1997) 
failed to provide the tabulated SCE values for individ
uals or experiments, so it is quite possible that the 
variation within the data set explains the apparent 
increase. According to Bolognesi eta/. (1997) Roundup 
was more toxic to lymphocytes, and only doses approx
imately 10-fold below those tolerated for glyphosate 
could be tested. Once again, the responses described by 
these authors are well within the spontaneous SCE 
frequencies in the human population (see discussion 
above). 

Lioi eta/. (1998b) reported increases in SCE per cell 
for bovine lymphocytes exposed to several low doses of 
glyphosate (up to 29 mg/L). However, changes were not 
related to exposure over a greater than 1 0-fold range of 
dose.Simi larly, Lioi eta/. (1998a)fai ledtodetectadose 
response for SCE production in human lymphocytes 
afterexposuretoglyphosate.l naddition,alloftheSCE 
data reported by Lioi eta/. (1998a) using either human 
or bovine lymphocytes were characterized by an ex
tremely low frequency of spontaneous (background) 
events (e.g., ranging between 1.9 and 2.2 in the human 
lymphocyte study). More normal values for base SCE 
frequencies in human lymphocytes range around six 
per cell. Various values based on data from larger 
populations have been recorded by Anderson et a/. 
(1991) (6.6/cell), Bender eta/. (1989) (8.0/cell), and the 
Nordic Study Group (1990) (5±14/cell). This suggests 
that Lioi eta/. (1998a,b) could have performed the test 
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without suf<B:cient scoring experience or that they saw 
no statistically signi®:;ant change at any dose. 

In Vivo Mutation 

In vivo, glyphosate has been shown to be devoid of 
genotoxic activity in a dominant lethal assay in mice 
(Wrenn, 1980). This result con®rms that there is no 
reason to suspect that glyphosate could act to effect 
genetic changes in actively dividing reproductive tis
sues. 

Mutation studies with AMPA 

The available data on AMPA indicate it to be non
genotoxic and nonmutagenic. No mutagenic activity 
was observed in a S. typhimurium mutation test per
formed on AMPA at concentrations of up to 5000 rl'l:!l 
plate, both with and without an exogenous source of 
metabolic activation (Shirasu eta/., 1980). Similarly, 
no genotoxic effects were observed in an in vitro un
scheduled DNA synthesis repair in rat hepatocytes 
exposed to AMPA at concentrations of up to 5000 
rl'l:!lml (Bakke, 1991 ). In vivo, no evidence of micronu
clei induction or other chromosomal effects was found 
in the bone marrow of CD-1 mice treated with AMPA 
by ip injection at doses of 100 to 1000 mg/kg body wt 
(Kier and Stegeman, 1993). The results support the 
weight-of-evidence conclusion that AMPA is nongeno
toxic. 

DNA-Reactive Species from Glyphosate or Roundup 

Glyphosate is not a DNA-reactive chemical. Experi
ments in vivo were carried out in which Swiss CD-1 
mice treated by ip administration of glyphosate as the 
isopropyl ammon i umsal tat peri lethal dosesof130and 
270 mg/kg (Peluso eta/., 1998). Glyphosate adminis
tered ip is considerably more toxic than either dermal 
exposure or by ingestion, and the doses utilized by 
Peluso eta/. (1998)shou ldbeconsideredextraordi nary. 
NoevidenceofDNAadductswasfoundonexamination 
of kidney and liver from these mice as measured by the 
32Ppostlabel i ngprocedu re. Therouteofadmi n istration 
should be considered unusual, since ip injection is a 
route of exposure of little relevance for humans. In 
mice, the LD 50 values are 134 to 545 mg/kg body wt 
(WHO, 1994a). 

When CD-1 mice were exposed ip with a formulation 
identi<B:ed as Roundup (600 mg/kg of a 30.4% IPA salt 
or a dose equivalent to 182 mg/kg body wt) which 
contained a surfactant, Peluso et a/. (1998) reported 
what they described as evidence for DNA adducts by 
the 32P postlabeling procedure in tissues isolated after 
exposure. There are a number of problems with the 
procedure that led to this conclusion. First, there is no 
evidence for a dose response over the narrow range of 
doses examined. Second, the level of adducts reported 

is so low that it is well within the range reported for 
normal endogenous adducts (Gupta and Spencer
Beach, 1996). In addition, it was not determined if the 
adducts were derived from the formulation ingredi
ents. There is no evidence that direct DNA-reactive 
intermediates are produced by the surfactants com
monly utilized in <B:eld formulations of Roundup. The 
solvent system used to resolve the potential adducts 
was suitable for the characterization of large, bulky 
nonpolar polycyclic aromatic hydrocarbon-type nucleo
tide adducts (Randerath eta/., 1984), which are unlike 
adducts that would be generated from molecules like 
glyphosate or the surfactant. The poorly resolved ad
duct a spots~f the type reported by Peluso eta/. (1998) 
are commonly observed in tissues from animals ex
posed to complex en vi ron mental mixtures. In general, 
exposures to a limited number of chemical components 
(as might be expected in Roundup) produce well-de
®ned radioactive products on chromatography, unlike 
the diffuse zones reported. All these considerations 
suggest that the chromatographic alterations may 
have been derived from sources other than the formu
lation ingredients (i.e., naturally occurring molecules 
or endogenous metabolites). Indeed, Peluso et a/. 
(1998) were unable to provide any chemical character
izat ionoftheprod uct(s )that they ident i<B:edasadducts, 
and it should be concluded that the observations of 
Peluso eta/. (1998) are not supportive of a biologically 
relevant response. 

Others have reported that ip injection of Swiss CD-1 
mice with glyphosate and Roundup could result in an 
increased incidence of alkali labile sites in DNA in 
kidney and liver (Bolognesi eta/., 1997). Alkali labile 
sitesaregenerallyproducedatabasicsitesi n DNAand 
may be revealed under conditions that denature DNA 
secondary structure. The type of assay used by Bo
lognesi et a/. (1997) could not differentiate between 
true abasic sites such as are generated by DNA lyase 
enzymes, sites produced by excision repair, or natural 
interruptions in DNA found at points of arrested DNA 
replication. The effects reported by Bolognesi et a/. 
(1997) were observed at 300 mg/kg glyphosate or 900 
mg/kg Roundup (this corresponds to 270 mg/kg glypho
sate),wh icharedosesclosetoor i nexcessofthei p LD 50 

for mice (WHO, 1994a). DNA breaks could be detected 
at a brief time after initial exposure, but at 24 h of 
exposure,therewasnoevidenceofanexcessnumberof 
alkali labile sites. There are several reasons toques
tion the interpretation of the results from this assay. 
These include the interpretation of evidence for an 
increase in single-strand or alkali labile sites. Such 
breaks might indicate, but could not differentiate be
tween, events due to the increased number of cells 
arrested in S phase rather than an increase in the 
number of excision sites. Cytotoxic effects can also be 
responsible for introduction of single-strand breaks. 

Bolognesi eta/. (1997) reported a dramatic increase 
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in the number of oxidized guanine, 8-hydroxylguanine 
(8-0HdG), residues in DNA of liver cells from mice 
treated with glyphosate, but not Roundup. Opposite 
results were found for exposures to kidney cells that 
appeared to accumulate oxidative damage after treat
ment with Roundup, but not glyphosate. Products of 
reactive oxygen species, including 8-0HdG, are stable 
and tend to form adducts with protein and crosslink 
DNA at lower frequency (Randerath eta/., 1997a,b). 
The ®ndi ngs in the reports of Bolognesi et at. (1997) or 
Peluso eta/. (1998) are not consistent with a speci@:C 
mode of action. Increased levels of 8-0HdG residues is 
not by de®nition an indicator of chemicai±DNA inter
action. These products result from secondary effects 
associated with chemical induction or inhibition of re
pair of spontaneous lesions due to toxicity. The solvent 
system utilized by Peluso eta/. (1998) could not detect 
oxidation products in DNA (Randerath eta/., 1997a). 
Metabol ismstud iesi n rodentshaveshown thatglypho
sate is poorly metabolized; therefore, it is unlikely that 
products of oxidation could be produced directly in the 
tissues identi®3d as a result of glyphosate exposure as 
suggested by Bolognesi et a/. (1997). It could be that 
toxicity produces reduced repair of spontaneous 
8-0HdG that would then lead to an accumulation of 
oxidation products. Finally, the lack of increased 
8-0HdG in the same organs with both glyphosate and 
Roundup containing the equivalent amount of glypho
satesuggestst hat g lyphosate isnotcausi ngt hechange 
observed. 

Other assays have been used to indirectly demon
strate the possibi I ity of formation of DNA-reactive spe
cies from exposure to Roundup. Direct reaction with 
purine or pyrimidine nucleotidescould lead to elimina
tion of an altered base on exposure to alkali. Alkali
sensitive sites resulting from depurination or 
depyrimidation events can be detected in the Comet 
assay, a methodology to demonstrate DNA strand 
breaks. Clements eta/. (1997) used the Comet assay to 
examine DNA in erythrocytes from tadpoles exposed to 
various herbicides including Roundup. Clements eta/. 
(1997) reported evidence of a treatment-related in
crease in DNA breaks as measured by migration of 
DNA from the bulk of nuclear material in an electro
phoretic®31d. Tadpole erythrocytes were unaffected at 
the lowest concentration of Roundup diluted in water 
(1.7 mg/ml), but at greater concentrations (6.75 or 27 
mg/ml) did produce evidence of single-strand breaks 
(SSB) in alkaline Comet assays. The dose of Roundup 
formulation used in these assays was considerably 
greater than would be expected at environmental con
centrations. Tadpoles were bathed in the exposure con
centrations for a period of 24 h prior to testing. Other 
tests have clearly shown that glyphosate does not in
teract with DNA directly, so the effects observed may 
be from secondary effects of cytotoxicity. Although ef
forts were taken (trypan blue exclusion) to select cells 

not undergoing necrosis or autodigestion of DNA, cy
totoxicity may have been unavoidable at the doses uti
lized in the assay. 

Rat primary hepatocyteculturesshowed noevidence 
of an increase in unscheduled DNA synthesis (UDS) 
after a wide range of exposures to glyphosate in vitro. 
Doses examined ranged over 3 orders of magnitude but 
failed to produce evidence of DNA repair (L i and Long, 
1988). These observations in a well-characterized and 
sensitive system indicate an absence of DNA reactiv
ity, either direct or following hepatocellular biotrans
formation (Williams et at., 1989). 

Evaluating Genotoxicity Data: Weight-of-Evidence Approach 

When evaluating data for genotoxicity, a primary 
goal is to determine (a) the I i kel i hood of occurrence of a 
key event; and (b) whether that event might lead to 
heritable changes associated any adverse effect in vivo, 
including cancer. The basis upon which a weight-of
evidence evaluation can be constructed include the fol
lowing: 

c Anystat ist icallysign i@:Cantobservat ionsshou ldbe 
reproducible and biologically sign i@:Cant. 

c A dose±response relationship should exist for ef
fects. 

c The effects should be permanent and progressive, 
as opposed to reversing upon cessation of chemical 
dosing. 

c ThenatureofDNAeffectsshouldbecharacterized. 
c The database should be consistent or i nconsisten

cies adequately explained. 
c The effects produced in the assay should be rele

vant to humans. 

A central objective of the weight-of-evidence is to 
avoid a situation that could permit one experimental 
test result to be accorded greater weight over others. 
A conceptual approach to the relative weighting of 
genotoxicity testing data in the ®nal assessment of 
mutagenic or carcinogenic potential is shown in Fig. 
3. This model is based on the National Research 
Council guidance to evaluating sources of data for 
risk evaluation (NRC, 1983) and is similar to proce
dures recommended by several regulatory agencies 
(e.g., U.S. EPA, 1996b, a Propose<Guidelines for Car
cinogen Risk Assessment 0

) for mutagenicity risk as
sessment. 

The key features of the weight-of-evidence scheme 
described in Fig. 3 are its ability to accommodate re
sults from multiple testing protocols and its require
ment to place a premium on consistency and coherence 
of results. Greater weight is given to results from lab
oratories using accepted, well-validated protocols em
ploying GLP procedures. The scheme can also function 
as a tool for analysis of a speci@:C protocol, evaluating 
internal consistency of results from testing for similar 
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Guidance for preparing a Weight-of-Evidence analysis for 
mutagenicity data for a chemical. 

Elements of Analysis 

LOW WEIGHTING HIGH WEIGHTING 

Assay System Validation 

Weak Strong 

Reproduciblity /Consistency of Data 

Variable Consistent 

Endpoint measured 

Indirect/DNA damage Heritable Mutation 

Species/metabolism 

In vitro/eucaryote In vivo mammal 

Magnitude of Effect/Dose Level 

Weak/Toxic dose Strong/Nontoxic dose 

FIG. 3. Weight-of-evidence data hierarchy organization for eval
uation and preparation of a statement of the potential for mutagenic 
activity of a compound. 

endpoints. On the other hand, a result from a novel 
procedure might be acceptable because it is deemed to 
provide important evidence of a chemical mode of ac
tion. 

The weight-of-evidence analysis is also signi<B:cantly 
affected by the relevance of the data available. Short
term assays disclose evidence of genotoxic events in 
vitro or in vivo that can be compared to more compre
hensive examinations of animals such as by the 2-year 
rodent cancer bioassay. For purposes of human hazard 
assessment, greater con®dence should be placed in 
those test systems that examine possible genetic ef
fects from chemical exposure of animals than in tests 
that rely on selected homogeneous cell popu I at ions 
raised and tested in vitro. Chemical exposures of bio
logical systems carried out in vitro are much less real
istic,and resu I tsofsuch testscan bedetermi ned by the 
effects of toxicity. Such toxicity can occur at unusually 
high exposure concentrations and/or be dependent on 
metabolic and detoxi<B:cation capabilities. Finally, a 
weight-of-evidence evaluation seeks to establish a 
dose±response relationship. Greater attention should 
be given wherever there is a clear association between 
increased exposure and a genetic effect. 

Weight-of-Evidence Narrative 

The database for genetic effects of glyphosate and 
Roundup is both large and heterogeneous. Such exten
sive data sets are sometimes problematic to interpret, 

but this is not the case for glyphosate. Sporadic posi
tive responses (i.e., nonreproducing) are inherent 
within assays used to detect mutagenicity or genetic 
alterations, particularly in vitro tests (Brusick et. a/., 
1998; Kirkland and Dean, 1994). Scienti<B:c objectivity 
precludes emphasis on a few of positive responses 
rather than the overall response pattern and trend of 
the resu Its. 

Many testing schemes for mutagenicity and other 
short-term assays are conducted using acute exposure 
protocols designed for purposes of cancer hazard iden
ti<B:cation. In the case of glyphosate, there are no tu
morigenic endpoints in rodents, or other animals that 
have been tested, and hence there is no cancer hazard 
to attribute to any genotoxicity ®nding. 

The information in Table 2 clearly shows that in 
diverse test systems, glyphosate alone, or as a formu
lation in Roundup fails to produce any evidence for 
mutation induction. Effects of glyphosate on chromo
somal organization in vivo have been almost wholly 
negative. The micronucleus data (Table 2) and those 
for chromosomal effects in bone marrow (Li and Long, 
1988) are consistently negative except for the micronu
cleus data from Bolognesi et a/. (1997), which must be 
viewed with reservation until a more complete descrip
tion of the data is available. The remainder of animal 
studies carried out in vivo show no effect of either 
glyphosate or Roundup. On the other hand, the results 
of in vitro chromosomal aberration tests are more 
mixed. For reasons described above, it is dif<B:cult to 
give equal weight to the studies based on the quality of 
thestudydatapresented.l n particular, thetwostudies 
on bovine and human lymphocytes presented by Lioi et 
a/. (1998a,b) are inadequate and, as described, have 
many problems relating to the internal consistency of 
the data for other pesticides tested. Accordingly, these 
stud iesarenotweightedequallywi th theassaycar ried 
out under GLP conditions (van de Waart, 1995). 

Thereisevidencefor theproduct ion ofeffectssuch as 
single-strand breaks in DNA, but none of these have 
been linked to the presence of identi®able adducts and 
are therefore most likely due to secondary effects of 
toxicity. Metabolic studies in rodents plainly show that 
greater than 99% of glyphosate is rapidly excreted 
unchanged, and there is very I ittle evidence that chem
ical residues are associated with any tissue. Bolognesi 
eta/. (1997) have reported evidence of accumulation of 
8-0HdG adducts in livers of mice treated with glypho
sate ip, but this cannot be reconciled with the fact that 
glyphosate is not metabolized. There has been abso
lutely no evidence produced to date that shows glypho
sate or Roundup is directly responsible for these 
events. It may be that the injection of such a large 
quantity of glyphosate (2 3 150 mg) creates stress
related events that lead to accumulation of these oxi
dative adducts, which do occur spontaneously. Simi
larly, the apparent production of single-strand breaks 

EPAHQ_0000252 



SAFETY OF HERBICIDES ROUNDUP AND GLYPHOSATE 141 

in liver or renal tissue DNA (Bolognesi eta/., 1997; 
Peluso eta/., 1998) after alkaline elution experiments 
could also be indicative of events of cytotoxicity that 
reduces or retards rates of DNA replication, giving the 
appearance of breakage events. The fact that these 
events were transitory, being no longer evident 24 h 
after exposure also suggests an indirect effect of expo
sure. Also, the negative UDS assay in hepatocytes (Li 
and Long, 1988) would tend to con®rm that the SSB of 
Bolognesi eta/. (1997) likely occur inS phase. Finally, 
Clements eta/. (1997)alsoappeartohavefoundaweak 
effect of Roundup on integrity of tadpole erythrocyte 
DNA in the Comet assay. Once again, the nature of the 
exposure conditions and the concentrations used were 
considerably greater than might be expected from en
vironmental exposures. Peluso eta/. (1998) could de
tect no evidence of DNA adducts or covalently bound 
residues in DNA from tissues of mice exposed to 
glyphosate alone. The weak production of SSB shown 
by alkaline elution and by the alkaline Comet assay 
(Clements et at., 1997; Bolognesi et at., 1997; Peluso et 
a/., 1998) are all suggestive of secondary effects of 
glyphosate exposure and probably arise from cytotox
icity rather than any direct effect of exposure. 

The data relating to SCE production presented by 
Lioi et at. (1998a,b) and Bolognesi et at. (1997) are 
questionable on both methodological and scienti®:; 
grounds. The spontaneous frequency of SCE in un
treated cells was extremely low compared with the 
norm for human lymphocytes, the number of individ
uals whose lymphocytes were examined does not meet 
any standard for determining statistical sign i®:;ance, 
and the size of the increases observed was variable and 
not always dose related. Finally, the levels observed 
were well within the accepted variation for the inci
dence of SCE in the human population. 

It is concluded that on a weight-of-evidence analysis 
of the data for glyphosate and for Roundup that they 
are neither mutagenic nor genotoxic as a consequence 
of a direct chemical reaction with DNA. The assay 
systems used in short-term genotoxicity tests are ex
t remelysensit ive, but nosi ngletest issuf<B:cient toform 
thebasisforconclusiveproofforevidenceofagenotoxic 
effect. I nthecaseofthesecompounds, thereisevidence 
that in circumstances that lead to cytotoxicity (i.e., 
high-dose experimental conditions), as would be pre
dicted for any chemical that undergoes such testing, 
some effect may be observed such as the production of 
single-strand breaks. The balance of the credible data 
from invitro and invivo testresultscon®rmsthesafety 
of glyphosate and Roundup as nongenotoxic and con
forms to the fact that glyphosate is noncarcinogenic. 

Summary 

The potential genotoxicity of glyphosate has been 
tested in a wide variety of in vitro and in vivo 

assays. No genotoxic activity was observed in standard 
assays conducted according to international guidelines. 
These assays include the S. typhimurium (Ames assay) 
and E. coli WP-2 reversion assays, recombination (rec
assay) with Bacillus subtilis, Chinese hamster ovary cell 
gene mutation assay, hepatocyte primary culture/DNA 
repair assay, and in vivo mouse bone marrow micronu
cleusand rat bonema r rowcytogenet icsassays. Recent I y, 
investigators have reported evidence of genotoxic effects 
in a limited number of studies. However, these assays 
used toxic dose levels, irrelevant endpoints/test systems, 
and/or deEbient testing methodology. In view of the clear 
negative responses in relevant, well-validated assays 
conducted under accepted conditions, it is concluded that 
glyphosate is neither mutagenic nor clastogenic. On the 
basis of this evaluation, glyphosate does not pose a risk 
for production of heritable or somatic mutations in hu
mans. 

The mutagenic potential of Roundup herbicide and the 
POEA surfactant has been evaluated in several bacterial 
mutagenicity assays. While a marginal response was re
ported in one limited investigation, results from other 
complete, rep! icatedstud iesconductedaccord i ngtoi nter
national guidelines and Good Laboratory Practices show 
that these materials are not mutagenic. Glyphosate her
bicide formulations and the POEA surfactant have been 
evaluated for the ability to produce chromosomal aberra
tions in several mouse micronucleus assays as well as 
investigations with onion root tip cells and Drosophila. It 
is concluded that these materials were not mutagenic in 
mice. Results from the nonmammalian assays were con
founded by various factors and provided no biologically 
relevant evidence of genotoxicity. DNA interaction stud
ies with Roundup herbicide have been reported in the 
literature. While some of these studies reported positive 
effects, methodological limitations render the data scien
ti®:;ally uninterpretable and unacceptable for safety as
sessment. For example, the positive a effectsCWere ob
served only at cytotoxic concentrations in vitro and at 
perilethal doses in vivo administered by an irrelevant 
route of exposure (i.e., ip injections). Thus, the changes 
occurred only under extreme conditions of exposure in 
assays that do not directly assess mutagenicity and are 
knowntoproduceeffectsthataresecondarytotoxicity.lt 
is believed that the high, unrealistic dose levels used in 
these studies were suf<B:ciently toxic to produce secondary 
effects rather than direct genotoxicity. In view of all this 
information, Roundup is not considered to be mutagenic 
u ndercondi tionsthatarerelevant to ani malsor humans. 

EVALUATION OF POTENTIAL SPECIFIC 
ORGAN /SYSTEM EFFECTS 

Salivary Gland Changes 

When salivary gland alterations were observed in 
rats and mice following subchronic glyphosate admin-
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istration, additional research was undertaken to inves
tigate the mechanism by which this change occurred 
(NTP, 1992). It was hypothesized that glyphosate pro
duced the alterations via weak b-adrenergic activity. 
However, careful examination of the data and consid
eration of other factors do not support this hypothesis. 

In a follow-up study conducted by NTP (1992), male 
rats were fed glyphosate for 14 days at a dietary level 
of 50,000 ppm, which was the high-dose level from the 
subchronic study, while other rats were given isopro
terenol (a b-adrenergic agonist). Both compounds pro
duced increased salivary gland weights. When isopro
terenol was given with propranolol, a b-blocker, there 
was no increase in salivary gland weight. In contrast, 
salivary gland weights remained elevated when pro
pranolol was administered along with glyphosate, al
thoughtheelevation wasnotash ighasthatseen when 
glyphosate was administered alone. The inability of a 
b-blocker to signi®:;antly inhibit the effects of glypho
sate indicates that it does not act as a b-agonist. 

Other factors were considered to help resolve ques
tions of salivary gland effects and causality. First, if 
glyphosatewasa b-agonistmaterial, itseffectwouldbe 
to stimulate b-receptors in other effector organs and 
produce a characteristic set of card ioci rcu I a tory effects 
such as increased heart rate and cardiac output as well 
as decreased blood pressure and peripheral resistance. 
None of these effects were noted in two pharmacology 
studies in which glyphosate was administered intrave
nously to dogs and rabbits (Tai eta/., 1990; Takahashi, 
1992). Similarly, it is known that isoproterenol and 
other b-agonists cause myocardial necrosis (Lockett, 
1965) and enlargement of heart ventricles (Schneyer, 
1962) following prolonged treatment. Glyphosate did 
not produce any effects in heart tissue, even after 
chronic exposure at very high doses, providing addi
tional support to the argument that glyphosate does 
not act as a b-agonist. Furthermore, glyphosate is not 
structurally related to known b-agonists. It is con
cluded that glyphosate has no signi®:;ant b-adrenergic 
activity and therefore could not produce salivary gland 
changes via b-agonist activity. 

Indeed, there are a number of other potential mech
anisms of salivary gland alteration, including 
nonchemical modes of action. For example, salivary 
gland secretion has been shown to be affected by the 
texture and moistness of feed (Jackson and Blackwell, 
1988), and salivary gland enlargement has been 
caused by malnutrition. Glyphosate could be acting by 
such a nonchemical mechanism. Because glyphosate is 
a strong organic acid, dietary administration at rela
tivelyh igh levelsmaycausemi ldoral irritation leading 
toincreasedsal ivaryglandsizeand-ow.l n thechronic 
exposure studies of glyphosate there were several sal
ivary gland changes. These changes were: (1) most 
pronounced in the parotid gland, responsible for secre
tion of serous -uid in response to such stimuli as acidic 

materials; (2) absent in the sublingual gland that re
leases mucous-uid in response to other stimuli; and 
(3) observed to an intermediate degree in the subman
dibular gland that contains a mixture of mucous and 
serous secreting cells. This pattern of observations is 
consistent with the hypothesis that the salivary gland 
change observed are a biological response to the acidic 
nature of glyphosate. 

Regardlessofthemechan ism involved, therearesev
eral reasons to conclude that the salivary gland change 
observed is of doubtful toxicological signi®:;ance. The 
change occurred in the absence of other signi®:;ant 
adverse effects, indicating that the health of the ani
mals was not adversely impacted. Furthermore, the 
salivary gland alteration was not associated with any 
adverse clinical or pathological effect even in chronic 
studies. Such alteration cannot be considered preneo
plastic because the tumor rate was not increased in 
chronic bioassays. These salivary gland changes are 
not known to represent any pathologic condition and 
have no relevance to humans. Therefore, the®nding is 
not considered to be either toxicologically sign i@:Cant or 
adverse. 

Potential for Endocrine Modulation 

The U.S. Environmental Protection Agency has de
veloped a two-tiered screening and testing strategy for 
evaluating the endocrine modulating potential of envi
ronmental substances. Tier I screening assays include 
both in vitro and short-term in vivo assays designed to 
detect substances with the ability to interact with the 
endocrine system. Tier II tests include long-term in 
vivo multigeneration reproductive toxicity tests that 
more dE®nitively determine and characterize any en
docrine modulating effects for subsequent risk assess
ment. In addition to efforts within the United States, 
other countries, led primarily by Japan and the OECD 
(Of<B:ce of Economic and Development) member coun
tries, are developing similar in vitro and in vivo ap
proaches to assess chemicals for endocrine activity. 

In Vitro Assays 

A number of in vitro assays have been developed to 
assess potential endocrine modulating effects of a 
chemical. The primary use of these in vitro assays in 
hazard identi®:;ation is to screen large numbers of 
chemicals and to determine which ones should be fur
ther studied in more dE®nitive in vivo testing. As with 
any screening strategy, these assays are generally de
signed such that any errors are I i kely to be false posi
tives rather than false negatives. When a positive re
sult is reported in these assays, in vivo work is 
indicated to con®rm, characterize, and quantify the 
true nature of the endocrine-modulating properties of 
the chemical. The recent concern over endocrine mod
ulation and the availability of inexpensive screens is 
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leading to the testing of chemicals in these in vitro 
assays regardless of the size and rei iabi I ity of the more 
dE®nitive in vivo database. 

Petit et a/. (1997) tested glyphosate and 48 other 
chemicals in two complementary assays: one measur
ing activation of the estrogen receptor from rainbow 
trout in a yeast system and the other evaluating vitel
logenin production in a trout liver cell culture system. 
Glyphosate had no estrogenic activity in either assay. 

In Vivo Studies 

The repeat dose in vivo toxicology studies required 
by the U.S. EPA and other worldwide regulatory agen
cies detect modulation of endocrine system activity 
(Carney eta/., 1997; Stevens eta/., 1997, 1998). These 
studies are more predictive than in vitro screening 
assays as they assess a variety of endocrine-sensitive 
endpoints in animals that are capable of metabolic 
activation and/or detoxi<E:cation. These studies also use 
extended exposure periods encompassing various 
stages of endocrine development. Endocrine-active 
substances affecting a single or multiple endocrine tar
get sites invariably initiate direct or compensatory bio
chemical, cellular, and/or histopathological processes 
which will be detected in standard toxicology studies 
required for pesticide registration in Canada, Europe, 
Japan, and the United States. A comprehensive his
topathological assessment of endocrine tissues com
bined with gross organ pathology and organ weight 
data allows detection of all adverse endocrinopathies. 

The standard toxicology studies that provide valu
able information on potential endocrine-modulating ef
fects include subchronic, chronic, developmental, and 
reproduction studies. The multigeneration rat repro
duction study is the most dE®nitive study for evaluat
ing the potential of substances to produce endocrine
modulating effects in humans and other mammals 
(U.S. EPA, 1998b). This study evaluates effects on go
nadal development/function, estrous cycles, mating be
havior, fertilization, implantation, in utero develop
ment, parturition, lactation, and the offsprings' ability 
to survive, develop, and successfully reproduce. A com
prehensive histopathological assessment of all major 
organ systems also is a prominent feature of these 
studies. Developmental toxicity studies evaluate ef
fects on many of these same processes, while sub
chronic and chronic studies incorporate numerous di
rect and indirect evaluations of endocrine and 
reproductive tissues such as target organ weights and 
a comprehensive assessment of endocrine organ pa
thology. 

There were no dE®nitive ®ndings in the subchronic, 
chronic, developmental, or reproductive toxicity stud
ies indicating that glyphosate or AMPA produced any 
endocrine-modulating effects (see Tables 3 and 4). His
topathological observations of endocrine and reproduc-

tive tissues from animals in a chronic and a two-gen
eration toxicity study are presented in Tables 3 and 4 
to illustrate the magnitude and comprehensive nature 
of these assessments. The data clearly indicate that 
glyphosate exposure had no adverse histological conse
quence on any reproductive or endocrine tissue from 
either male or female rats even at exaggerated dosage 
levels. Negative results also were obtained in a domi
nant lethal study conducted at very high doses. While 
this latter test is typically used to assess genetic tox
icity, substances that affect male reproductive function 
through endocrine modulating mechanisms can also 
produce effects in this type of study. To summarize, no 
effects were observed in two independent, multigen
eration reproduction studies conducted at several 
doses ranging from low levels to those that exceed 
human glyphosate exposure by several orders of mag
nitude. Thus, a suf®:;ient battery of studies has been 
conducted to evaluate the potential for endocrine mod
ulation. Taken together, results from all studies dem
onstrate that glyphosate and AMPA are not reproduc
tive toxicants and do not perturb the endocrine system. 
The U.S. EPA (1998a) reviewed these studies and also 
concluded that there was no evidence to suggest that 
glyphosate produces endocrine-modulating effects. 

The results ofsubchronic and developmental toxicity 
tests on POEA also showed no evidence of endocrine 
modulation. In addition, the metabolism of POEA 
would be expected to produce short-chain carboxylic 
acids and similar derivatives, which are not considered 
to be endocrine modulators. The lack of any indications 
of hormonal activity in subchronic toxicity studies with 
Roundup herbicide supports the conclusion that POEA 
does not possess endocrine modulating activity. 

Summary 

The endocrine-modulating potential of glyphosate 
has been evaluated in a variety of studies including in 
vitro assays and standard in vivo toxicology studies. 
The in vivo studies comprehensively assess endocrine 
functions that are required for reproduction, develop
ment, and chronic health. Glyphosate produced no ef
fects in in vitro assays, and there was no indication of 
changes in endocrine function in any of the in vivo 
studies. Results from standard studies with AMPA, 
Roundup herbicide, and the POEA surfactant also 
failed to show any effects indicative of endocrine mod
ulation. Therefore, it is concluded that the use of 
Roundup herbicide has no potential to produce adverse 
effects on endocrine systems in humans nor in other 
mammals. 

Potential for Neurotoxicity 

As discussed above, glyphosate, AMPA, POEA, and 
Roundup herbicide have been tested in numerous sub
chronic, chronic, and reproductive toxicity studies. In 
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TABLE 3 
Summary Incidence of Microscopic Findings in Reproductive and Endocrine Organs 

in a 2-Year Rat Study with Glyphosate• 

Dose levels (ppm) 0 2000 8000 20,000 

Epididymis(-ides) 
Decrease/absence of sperm 12 (60)b 14 (60) 17 (60) 19 (60) 
Granuloma, sperm 1 (60) 0 (60) 1 (60) 0 (60) 
Atrophy 1 (60) 0 (60) 0 (60) 0 (60) 
Hyperplasia, ductal epithelium 0 (60) 0 (60) 1 (60) 1 (60) 

Testis(-es) 
Degeneration/atropy, seminiferous tubules, bilateral 14 (60) 16 (60) 14 (60) 22 (60) 
Arter it is/peri a rter it is 17 (60) 12 (60) 18 (60) 21 (60) 
Hyperplasia, interstitial cells 1 (60) 1 (60) 0 (60) 1 (60) 
Spermatocoele 1 (60) 0 (60) 0 (60) 0 (60) 
Interstitial cell tumor 2 (60) 0 (60) 3 (60) 2 (60) 
Granuloma, spermatic 0 (60) 1 (60) 0 (60) 1 (60) 
Degeneration/atrophy, seminiferous tubules 6 (60) 8 (60) 8 (60) 8 (60) 

Ovaries 
Cyst(s), follicular 13 (60) 7 (60) 8 (60) 9 (59) 
Cyst(s), paraovarian bursa 0 (60) 1 (60) 1 (60) 1 (59) 
Granulosa cell tumor 0 (60) 2 (60) 1 (60) 0 (59) 
Lymphoma in®ltrate 0 (60) 0 (60) 0 (60) 1 (59) 
Theca cell tumor 1 (60) 0 (60) 0 (60) 0 (59) 
Arter it is/peri a rter it is 0 (60) 0 (60) 1 (60) 0 (59) 
Metastatic cortical carcinoma, adrenal 0 (60) 0 (60) 0 (60) 1 (59) 

Uterus 
Dilatation, endometrial glands 7 (60) 6 (60) 5 (60) 3 (59) 
Squamous metaplasia, endometrial glands 6 (60) 2 (60) 1 (60) 2 (59) 
ln-ammation, endometreum 0 (60) 1 (60) 2 (60) 2 (59) 
Dilation of uterine lumen (hydrometra) 7 (60) 9 (60) 16 (60) 8 (59) 
Hyperplasia, endometrial glands 0 (60) 0 (60) 2 (60) 3 (59) 
Hypertrophy/hyperplasia, endometrial stroma 1 (60) 0 (60) 0 (60) 1 (59) 

Prostate 
I n®ltrate, mononuclear/lymphocytic, interstitial 3 (60) 0 (60) 1 (60) 1 (60) 
ln-ammation 11 (60) 14 (60) 16 (60) 16 (60) 
Hyperplasia, acinar epithelium 2 (60) 4 (60) 1 (60) 4 (60) 
Adenoca rei noma 1 (60) 0 (60) 0 (60) 0 (60) 
Atrophy 1 (60) 2 (60) 0 (60) 2 (60) 
Mucoid epithelial metaplasia 0 (60) 1 (60) 1 (60) 1 (60) 
Cyst 0 (60) 0 (60) 1 (60) 0 (60) 

Seminal vesicle(s) 
ln-ammation 2 (60) 3 (60) 3 (60) 3 (60) 
Atrophy 11 (60) 5 (60) 12 (60) 13 (60) 
Distended with secretion 2 (60) 0 (60) 0 (60) 0 (60) 
In-am mat ion, coagulation gland 1 (60) 5 (60) 1 (60) 2 (60) 
Secretion decreased 0 (60) 2 (60) 0 (60) 1 (60) 
Hyperplasia, epithelium 0 (60) 1 (60) 1 (60) 0 (60) 

Pituitary 
Adenoma, pars distal is 34m (60) 32m (58) 34m (58) 31m (59) 

45 f (60) 48 f (60) 46 f (60) 34 f (59) 
Hyperplasia, pars distal is 10m (60) 10m (58) 9 m (58) 10m (59) 

6 f (60) 7 f (60) 7 f (60) 8 f (59) 
Vacuolation, pituicytes 0 m (60) 0 m (58) 0 m (58) 1m (59) 

0 f (60) 0 f (60) 2 f (60) 1 f (59) 
Mammary gland 

Adenoma/adeno®broma/®broma 0 m (43) 1m (31) 1m (41) 1m (37) 
25 f (58) 24 f (54) 27 f (59) 28 f (57) 

Galactocele(s) 3m (43) 3m (31) 2m (41) 2m (37) 
8 f (58) 14 f(54) 4 f (59) 9 f (57) 

Prominent secretory activity 6 m (43) 8 m (31) 11m (41) 5 m (37) 
29 f (58) 26 f (54) 28 f (59) 28 f (57) 

Hyperplasia 0 m (43) 2m (31) 2m (41) 0 m (37) 
16 f (58) 19 f (54) 13 f (59) 22 f (57) 

Ca rei noma/adenomaca rei noma 1m (43) 0 m (31) 0 m (41) 0 m (37) 
13 f (58) 10 f (54) 14 f (59) 9 f (57) 
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TABLE 3£) Continued 

Dose levels (ppm) 0 2000 8000 20,000 

Adenoacanthoma 
In-am mat ion, granulomatous 
ln-ammation, chronic 

0 m (43) 
0 f (58) 

0 m (31) 
1 f (54) 

0 m (41) 
0 f (59) 

1m (37) 
1 f (57) 

Fibrosis 
Carcinosarcoma 

Thyroid 

1m (43) 
0 f (58) 
0 f (58) 
1 f (58) 

0 m (31) 
1 f (54) 
1 f (54) 
0 f (54) 

0 m (41) 
0 f (59) 
0 f (59) 
0 f (59) 

0 m (37) 
0 f (57) 
0 f (57) 
1 f (57) 

Hyperplasia/cystic hyperplasia, foil icu lar epithelium 

C cell adenoma 

4 m (60) 
1 f (60) 

2m (60) 

2m (58) 
1 f (60) 

4 m (58) 
2 f (60) 

1m (58) 
5 f (60) 

1m (58) 
1 f (60) 

2m (58) 
0 f (60) 

1m (58) 
0 f (60) 

8 m (58) 
6 f (60) 

6 m (58) 
9 f (60) 

3m (58) 
0 f (60) 

0 m (58) 
1 f (60) 

2m (60) 
3 f (60) 

7 m (60) 
6 f (60) 

5 m (60) 
5 f (60) 

3m (60) 
1 f (60) 

1m (60) 
0 f (60) 

C cell hyperplasia 

Follicular cyst(s) 

2 f (60) 
5 m (60) 
10 f (60) 
2m (60) 

C cell carcinoma 
2 f (60) 

0 m (60) 
0 f (60) 

Note. m, males; f, females. 
a Data from Stout and Ruecker (1990). 
bAll deaths reported. Incidence (total number of animals examined). 

another study, the IPA salt of glyphosate was admin
istered to dogs for 6 months (Reyna and Thake, 1983). 
The design of all these studies included a number of 
parameters that evaluate the potential of these mate
rials to produce neurotoxicity. Histopathologic exami
nations were routinely conducted on brain, spinal cord, 
and peri ph era I nervoust issuesuch ast hesciaticnerve. 
In addition, the animals in these studies were regu
larly observed for unusual clinical signs of toxicity that 
would indicate any functional effect on the nervous 
system. The developmental toxicity studies conducted 
with glyphosate, AMPA, and POEA included examina
tions to determine if there were adverse effects in the 
developing nervous system. There was no evidence of 
neurotoxicity in any of these studies. 

Rou ndu pwasadmi n istered tobeagledogsasasi ngle 
oral dose at levels of 59 and 366 mg/kg (Naylor, 1988). 
Animals were continuously observed for 2 to 3 h after 
dosing for clinical signs of toxicity. A detailed neuro
logical examination consisting of 12 different measure
ments of spinal, postural, supporting, and consensual 
re-exes was performed before treatment, during the 
postadministration observation period, and again on 
the following day. Re-exes appeared normal, and there 
were no clinical signs indicative of neuromuscular ab
normalities. 

It is concluded that there was no evidence of neuro
toxicity in any of the toxicology studies even at very 
high doses. The U.S. EPA has evaluated all the data 
with glyphosate and also reached this conclusion (U.S. 
EPA, 1998a). It was also noted by the Agency that no 
neuropathy or alterations were seen in the fetal ner
vous system in the developmental and reproductive 
toxicology studies. 

The Potential for Synergistic Interactions 

Herbicides are often applied in combination with 
other active ingredients and/or surfactants. This has 
raised the question of possible synergistic interactions 
(i.e., more than additive response) between these ma
terials. It is noteworthy that studies published in the 
scienti®:; literature, including a comprehensive study 
of more than 400 combinations of pesticides, have 
shown that synergism is rare (Carpenter et a/., 1961; 
Keplinger and Deichmann, 1967; Federation of Ger
man Research Societies, 1975; Groten et at., 1997). The 
toxicity of glyphosate has been evaluated in combina
tion with several surfactants and/or other herbicides in 
acute studies with rats and aquatic species. Based on 
the results of these studies, it is concluded that the 
simultaneous exposure of glyphosate and other mate
rials does not produce a synergistic response. 

Data that fai I to demonstrate evidence for synergism 
between weakly estrogenic chemicals by the absence of 
the production of greater response to mixtures have 
been presented by various investigators. In a study 
conducted by Baba eta/. (1989), oral LD 50s were deter
mined in rats for each component of Roundup herbi
cide. The interactions were evaluated by the graphic 
method of Shirasu eta/. (1978), and ratios were calcu
lated using Finney's equation. It was concluded that 
the interaction between glyphosate and the POEA sur
factant was antagonistic rather than synergistic. Hey
dens and Farmer (1997) used the harmonic mean for
mula of Finney to compare the a expected 0 and 
a observed9....D 50 and LC 50 values for rats and aquatic 

species exposed to several combinations of glyphosate 
with other herbicides and/or surfactants. None of the 
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TABLE 4 
Summary of Reproductive and Microscopic Findings in a Two-Generation Rat 

Reproduction Study with Glyphosate• 

Dose levels (ppm): 

Generation: 

Total paired females 
Females with con®rmed copulation/total 

paired 
Pregnant/total paired 
Pregnant/con®rmed copulation 
Males with con®rmed copulation/total 

paired 
Males impregnating females/total paired 
Males impregnating females/con®rmed 

copulation 
Precoital length for pregnant animals 

(days) 
Gestational length (days) 
Litter size 

Female 
Male 
Combined 

Terminal body weight (g) 
Males 
Females 

Organ weights (g) 
Ovary(-ies) 
testis(-es) 

Histopathology of tissue/organs 
Epididymis(-ides) 

Vacuolation, duct epithelium 
In-ammation, mononuclear, 

interstitial 
Chronic in-ammation, ®brosis 
Periepididymal adipose tissue, 

in-ammation, granulomatous 
Hypospermia, unilateral 

Testis 
Hypoplasia/atrophy seminiferous 

tubule, bilateral 
Degeneration seminiferous tubules, 

unilateral 
Hemorrhage 
Granuloma, spermatic 

Ovary(-ies) 
Cyst(s) 
Inactive 

Uterus 
Remnant, implantation site 
Mesometrium, calci®ed 

implantation remnant 
Dilation of uterine lumen 

(hydrometra) 
Pigment deposition 
Mononuclear in®ltrate endometrium 
Vascular necrosis mesometrium 

Vagina 
Mononuclear cell in®ltrate 

Prostrate 
Chronic in-ammation 
Mononuclear cell in®ltrate 
Edema 

Seminal vesicle 
Mononuclear cell in®ltrate 

FO 

30 

96.7% 
80.0% 
82.8% 

86.7% 
70% 

80.8% 

3.6 
22.3 

6.7 
6.6 
13.3 

549.6 
296.3 

0.1343 
5.9959 

1 (30)b 

2 (30) 

10 (29) 

(29) 

5 (29) 

14 (30) 

0 

F1A 

30 

100.0% 
93.3% 
93.3% 

93.3% 
90.0% 

96.4% 

2.8 
22.4 

6.6 
5.4 
12.0 

625.0 
316.2 

0.1579 
6.6090 

1 (30) 

(30) 

(30) 
(30) 

3 (30) 
1 (30) 

11 (29) 

5 (29) 
3 (29) 
1 (29) 
1 (29) 

4 (29) 
1 (29) 
2 (29) 

(29) 

F1A-remate 

30 

83.3% 
53.3% 
64.0% 

70.0% 
46.7% 

66.7% 

3.7 
22.4 

6.0 
5.9 
11.9 

FO 

30 

100.0% 
93.3% 
93.3% 

90.0% 
83.3% 

92.6% 

3.7 
22.3 

5.7 
5.8 
11.5 

503.5* 
265.9* 

0.1269 
5.7905 

5 (30) 

1 (30) 

(30) 

7 (29) 

9 (29) 

12 (30) 

30,000 

F1A 

30 

96.7% 
86.7% 
89.7% 

83.3% 
80.0% 

96.0% 

3.2 
22.6 

5.5 
5.3 
10.8 

543.4* 
284.8* 

0.1587 
6.3857 

(29) 

(29) 
(29) 

(29) 

(29) 

3 (30) 

13 (29) 

7 (29) 
7 (29) 
1 (29) 

(29) 

(29) 

1 (29) 

F1A-remate 

30 

86.7% 
83.3% 
96.2% 

80.0% 
76.7% 

95.8% 

2.5 
22.5 

5.6 
5.2 
10.7 
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TABLE 4£) Continued 

Dose levels (ppm): 0 30,000 

Generation: FO F1A F1A-remate FO F1A F1A-remate 

Pituitary 
Cyst(s) 2m (30) 2m (28) 

2 f (30) 3 f (23) 
Adenoma, pars distal is 1 f (30) 

Mammary gland 
Galactocele 1 f (28) 
Mononuclear cell, in®ltrate 1m (25) 1 f (30) 

Note. Signi®cantly different from control, *P # 0.01. m, males; f, females. 
a Data from Reyna (1990). 
b Incidence (total number of animals examined). 

combinations showed any evidence of synergism. Mar
tinez and Brown (1991) studied the interaction be
tween glyphosate and POEA administered intratra
cheally to rats at very high dose levels. Based on the 
resulting pulmonary damage and mortality data, the 
authors concluded that a synergistic response oc
curred. However, no supporting mathematical analysis 
or other basis for the conclusion was presented. In a 
similar study, Adam eta/. (1997) investigated the oral 
and intratracheal toxicity of POEA, glyphosate, and 
Roundup herbicide. In contrast to the conclusions of 
Martinez and Brown, these authors concluded that 
thereappearedtobenosynergismwithglyphosateand 
POE A. In conclusion, there is no rei iable evidence in
dicating synergistic interactions between glyphosate 
and other materials. 

HUMAN EXPERIENCE 

Irritation studies 

Dermal irritation studies with Roundup herbicide in 
human volunteers have shown, at most, only mild ef
fects. In two separate studies, exposure to Roundup at 
a normal spray dilution (; 0.9% glyphosate as the IPA 
salt, IPAG) or at a higher concentration (; 4.1% IPAG) 
produced no skin irritation or sensitization when ap
plied for 24 h (Shelanski, 1973). Maibach (1986) eval
uated Roundup and commonly used household prod
ucts (Johnson & Johnson baby shampoo, Ivory 
dishwashing detergent, and Pinesol liquid cleaner) for 
acute irritation, cumulative irritation, and photoirrita
tion, as well as allergic and photoallergic activity. Mild 
irritation was observed in a few individuals as a result 
of application of concentrated product directly to skin 
for 24 h; however, no dermal sensitization, photoirri
tation, or photosensitization was observed. The au
thors concluded that Roundup herbicide and the baby 
shampoo had less irritant potential than either the 
cleaner or dishwashing detergent. There was no differ
ence between Roundup and the baby shampoo in terms 
of irritation potential. 

Occupational Exposure 

One controlled study that investigated the potential 
effects of Roundup exposure in applicators has been 
reported in the scienti®:; literature. The remaining in
formation involves reports of effects from individuals 
following use of the product. These include data gath
ered by the State of California and three published 
studies. 

Jauhiainen et a/. (1991) evaluated the short-term 
effects of glyphosate exposure in agricultural herbicide 
applicators. Data from applicators who sprayed 
Roundup was compared to results obtained from pre
exposure baseline examinations as well as to data from 
a group of nonexposed control workers. There were no 
effects on hematology, clinical chemistry, ECG, pulmo
nary function, blood pressure, or heart rate 1 week 
after application. 

The State of California requires that physicians re
port all cases of known or suspected pesticide expo
sures presented to them by patients. If a person expe
riences some pain/discomfort and merely suspects that 
they have been exposed to a pesticide, the case will be 
included as a a suspected II ness0 in the State's report. 
This liberal reporting procedure with no veri®:;ation 
often results in the listing of a pesticide simply because 
the patient recalls using or being near the material at 
some point in the past and does not necessarily imply a 
cause-and-effect relationship. Based on this informa
tion, Pease eta/. (1993) reported that glyphosate-con
taining products were the third most common cause of 
ski nandeyei rri tationamongagricu I tu ral workersand 
ranked ®fteenth for systemic and respiratory symp
toms. Relative to the level of product use, however, 
glyphosate ranked only 12th for the number of irrita
tion symptoms reported. 

Careful examination of the California data further 
indicates that the number of cases reported simply 
re-ects greater use of the product relative to other 
herbicides and shows that glyphosate has relatively 
low toxicity among pesticides used in the State. De
spite widespread use in California among pesticide 

EPAHQ_0000259 



148 WILLIAMS, KROES, AND MUNRO 

applicators and homeowners, there have been very few 
con®rmed illnesses due to glyphosate (California EPA, 
1996). In 1994, for example, glyphosate exposure was 
reported in only 25 cases, of which only 13 were con
sidered a de®nitror probable. 0 Eleven of the 13 cases 
involved only minor and reversible eye irritation; the 
other two cases were a headache and an apparent 
misdiagnosis of reaction to hydrocarbon solvent, which 
is not an ingredient in Roundup. The California De
partment of Pesticide Regulation noted in its 1994 
report that the majority of the people (. 80%) affected 
by glyphosate experienced only irritant effects and, of 
the 515 pesticide-related hospitalizations recorded 
overthe13yearson®le, nonewasattributedtog lypho
sate. 

Acquavella et a/. (1999) evaluated ocular effects in 
1513 cases of Roundup herbicide exposure reported to 
a certi®:ld regional center of the American Association 
of Poison Control Centers (AAPCC) from 1993 through 
1997. The large majority of reported exposures were 
judged by specialists at the center to result in either no 
injury (21%) or only transient minor symptoms (70%). 
None of the reported exposures resu I ted in permanent 
change to the structure or function of the eye. Based on 
these ®ndings, it is concluded that the potential for 
severe ocular effects in users of Roundup herbicides is 
extremely low. 

A limited number of studies have also investigated 
the results of occupational exposure in humans. 
Temple and Smith (1992) reported that accidental 
exposure to Roundup herbicide can result in eye and 
skin irritation. These investigators also reported 
other symptoms such as tachycardia, elevated blood 
pressure, nausea, and vomiting. However, such ef
fects probably represent a nonspeci<B:c response re
lated to the pain associated with eye and/or skin 
irritation. Talbot eta/. (1991) found that accidental 
dermal exposure to six subjects did not result in any 
symptoms. Jamison et a/. (1986) evaluated pulmo
nary function in workers handling -ax which was 
previously retted (a process which softens and sepa
rates ®bers by partial rotting) either by a dew-ret
ting process or via the application of Roundup 6 
weeks prior to harvest. It was reported that changes 
in pulmonary function were greater in the individu
als exposed to preharvest retted -ax compared to 
those inhaling the dew-retted vegetation. However, 
the levels of glyphosate sti II present in the-ax which 
was sprayed 6 weeks before harvesting would be 
extremely low, if present at all, and could not be 
responsible for the altered pulmonary function ob
served. Rather, it is most likely that the two retting 
procedures produced dust particles with different 
physical characteristics and/or resulted in different 
microorganism populations in the retted vegetation. 

Ingestion 

Various studies reported in the literature describe 
the effects observed after accidental and intentional 
ingestion of Roundup. Accidental exposure results 
in, at most, only mild effects; no deaths have been 
reported. However, intentional ingestion of large 
amounts in suicide attempts has produced severe 
effects including severe hypotension, renal failure, 
and, in some instances, death (Sawada eta/., 1988; 
Menkes eta/., 1991; Talbot eta/., 1991; Tominack et 
a/., 1991; Temple and Smith, 1992). In those cases 
that result in mortality, death usually occurs within 
a few days of ingestion. In one study, it was esti
mated that the amount of concentrated Roundup 
intentionally ingested in fatal cases was 184 ml 
(range of 85 to 200), although it was noted that 
ingestion of much larger amounts resulted in only 
mild to moderate symptoms (Talbot et a/., 1991 ). 
Sawada et a/. (1988) and Tominack et a/. (1991) 
reported that average ingestion of 104 and 120 ml 
were not fatal while mean ingestion of 206 and 263 
ml did produce death. Based on this information, it 
is concluded that the acute toxicity of Roundup in 
humans is low and is consistent with that predicted 
by the results of acute toxicity studies in rats. 

The nature of the clinical symptoms observed in 
cases of suicide suggests that hypovolemic shock was 
the cause of death (Sawada eta/., 1988; Tominack et 
a/., 1989). Because similar responses have been ob
served in cases involving ingestion of other surface
active agents, it has been suggested that the acute 
toxicity of Roundup is likely due to the surfactant. This 
hypothesis is supported by resu Its from a study in dogs 
that showed that the surfactant (POEA) produced a 
hypotensive effect, but glyphosate did not (Tai eta/., 
1990). Based on other data, these investigators con
cluded that the hypovolemic shock was due to a cardiac 
depressant effect of very high doses of the surfactant. 
Talbot eta/. (1991) reported that the clinical data gen
erated in cases of intentional ingestion did not support 
hypovolemia as the cause of cardiovascular shock. 
Other factors, such as injury to the larynx and aspira
tion of vomitus into the lungs, were linked to mortality 
and speci<B:c pathological changes observed after intox
ication with Roundup herbicide (Menkes et a/., 1991; 
Chang eta/., 1995; Hung eta/., 1997). 

Summary 

Results from several investigations establish that 
the acute toxicity and irritation potential of Roundup 
herbicide in humans is low. Speci<B:cally, results from 
controlled studies with Roundup showed that skin ir
ritation was similar to that of a baby shampoo and 
lowerthanthatobservedwithadishwashingdetergent 
and an all-purpose cleaner; no dermal sensitization, 
photoirritation, or photosensitization reactions were 
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observed. Furthermore, the incidence of occupational
related cases involving Roundup is low given the wide
spread use of the product. Data from these cases indi
cated some potential for eye and skin irritation with 
the concentrated product, but exposure to dilute spray 
solutions rarely resulted in any signi<Reant adverse 
effect. Most importantly, no lasting dermal or ocular 
effects were noted, and signi<Reant systemic effects at
tributabletocontactwith Roundupd id notoccu r .Stud-
ies of Roundup ingestion showed that death and other 
serious effects occurred only when large amounts were 
intentionally ingested for the purpose of committing 
suicide. These data con®rmed that the acute oral tox
icity in humans is low and consistent with that pre
dicted by the results of laboratory studies in animals. 

EXPOSURE ASSESSMENT 

Overview and Summary 

Exposure assessment is generally conducted in a 
tiered manner, beginning with an assessment that em
ploys simplifying assumptions to arrive at an upper 
bound estimate. When that upper limit exposure level 
is found to provide an adequate safety margin over 
toxicologic ®ndings of concern, further re®nement to 
identify a more accurate realistic exposure level is not 
generally undertaken. In the majority of instances, the 
®rst tier upper limit assessment overestimates actual 
exposure by 1 to 2 orders of magnitude. 

Exposure of the general population to the compo
nents of Roundup herbicide is very low and occurs 
almost exclusively from the diet. Two population sub
groups with maximal opportunity for additional expo
sure can be identi®:ld for purposes of this exposure 
assessment. These include professional pesticide appli
cators and children age 1 to 6 years. An upper limit on 
the magnitude of potential exposure to glyphosate, 
AMPA, and the POEA surfactant was calculated for 
theseappl icatorandch i ldsubgrou ps,basedon thesu m 
of highest possible exposures by dietary and other pos
sible exposure routes. Realistic exposure for these sub
groups and for the general population is expected to be 
a small fraction of this extreme estimate. 

Applicators are directly involved during herbicide 
spraying operations and can be exposed on a repeated 
basis. Although this exposure through occupational ac
tivities does not necessarily occur each day for a work
ing lifetime, herbicide exposure was treated as chronic 
to establish an upper bound estimate. To be conserva
tive, the applicator's body weight was assumed to be 
65.4 kg, in order to account for both male and female 
workers. Th isapproach wasdesigned toprovidea max
imum estimate of exposure on a milligrams per kilo
gram of body weight per day basis. Children age 1 to 6 
years experience the highest dietary exposure because 
they eat more food per kilogram of body weight than 

other age groups. Young farm children may also con
tact pesticide residues in their surrounding environ
ment and thus have more opportunity for potential 
incremental exposure. We therefore selected this age 
class as a high-end subgroup for nonoccupational ex
posure among the general population. 

Worst-case estimates of exposure to glyphosate, 
AMPA, and POEA were calculated for aggregated 
acute and chronic exposure scenarios. The aggregate 
exposure for chronic scenario was based on the inges
tionoffoodcommod i tiesandd rink i ngwatercontai n i ng 
trace residues in addition to exposures from the spray
ing of Roundup by applicators. The acute scenario in
corporated occasional, inadvertent exposure routes 
(spraydrifti ngontobystanders, reentry i ntopreviously 
treated areas). This scenario also included additional 
sou rcesfrom un i ntentionalexposu resthatcanoccu ron 
ararebasisdu ri ngspeci<React ivities(e.g.,consu mpt ion 
of wild berries and mushrooms that might be sprayed 
inadvertently; the activity of swimming in a pond with 
herbicide residues). The aggregated acute scenario in
cluded the chronic exposure sources in addition to ex
posure resulting from these inadvertent exposure 
routes. 

Though worst-case assumptions were used through
out, the calculated exposures to glyphosate, AMPA, 
and POEA were shown to be low (Table 5). Calculating 
for glyphosate, acute and chronic exposures to applica
tors were 0.125 and 0.0323 mg/kg body wtlday, respec
tively; for young children, the values were 0.097 and 
0.052 mg/kg body wt/day. Estimates of exposure to 
AMPA were also very low, ranging from 0.0048 to 
0.0104 mg/kg body wt/day. The calculated exposures 
for POEA ranged from 0.026 mg/kg body wt/day for 
chronic exposure in children to 0.163 mg/kg body wt/ 
day for acute applicator exposure. 

Conservative assumptions used in analysis of both 
the acute and the chronic exposure scenarios ensure 
that conditions for upper-limit or worst-case exposure 
estimates were established. For example, estimates of 
dietary intake used maximum residue levels (MRLs), 
the highest legal residue levels allowed on crops. If 
actual measured residue levels were used in place of 
the MRL values and other factors were considered 
(e.g., percentage of crop treated, reduction in residues 
from washing, processing), dietary exposure estimates 
would be substantially reduced (10- to 100-fold or 
more). Estimates of acute drinking water exposure 
used the highest measured value resulting from 5 
yearsofdri n kingwatermon itori ng in theU n ited King
dom (1.7 ppb). This conservative assumption exagger
ates glyphosate exposure, since 99% of the UK data did 
not detect glyphosate above 0.1 mg/L. For applicators, 
the highest measured value from all monitoring work 
was used to estimate acute exposures. Conservative 
estimates were included for other sources of exposure 
as well. Exposure estimates using more realistic as-
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sumptions than those described in Table 9 would yield 
substantially lower values than those determined in 
this assessment, and thus the worst-case analysis ex
posure estimates represent overestimates. 

Dietary Exposure to Residues in Food 

Glyphosate 

In order to obtain approval for the application 
Roundup onto food or feed crops, it is necessary to 
measure residues of herbicide and related products 
that represent the maximum levels of glyphosate and 
AMPAthathypotheticallyoccurinfoodusing the high
est and most frequent herbicide applications. These 
data support legally binding MRLs (called a tolerances0 

in the United States) that are established in most 
countries worldwide for the resulting food commodi
ties. In addition, international MRLs continue to be 
established by Codex Committee on Pesticide Residues 
to facilitate international trade of agricultural prod
ucts. 

An initial benchmark for assessment of maximum 
dietary exposure can be obtained by making the sim
plifying assumption that all food commodities contain 
the highest legal residue levels (MRLs). This calcula
tion relies on the unrealistic assumptions that 100% of 
crop acreage is treated with Roundup at the highest 
allowed rates and that all resulting food contains the 
greatest permissible residues, which are not reduced 
th roughprocessi ng, wash i ng,orcook i ng. Whenglypho
sate MRLs are multiplied by average daily food con
sumption data and summed for all foods that can be 
treated, a theoretical maximum daily intake (TMDI) 
exposure is calculated. Of course, there are differences 
amongcountriesi nthemagn itudeofestabl ished MRLs 
and in food consumption estimates. The WHO consid
ers®ve regional diets in the Global Environment Mon
itoring System±Food Contamination Monitoring and 
Assessment Programme (GEMS/Food) when making 
safety assessments for Codex MRLs (WHO, 1997). 
Comparison of present MRLs among different coun
tries indicates that U.S. MRLs for glyphosate are both 
more numerous and of equal or greater magnitude 
than in most other countries. The resulting U.S. TMDI 
should therefore represent an upper bound exposure 
compared to other jurisdictions. 

TheTAS EXPOSURE-1 software5 incorporates food 
consumption data for all U.S. crop commodities and 
provides a dietary exposure estimate for the U.S. pop
ulation as a whole and for more than 20 speci®:; popu
lation subgroups. Using the present U.S. MRLs, the 
TAS model provided TMDI exposure estimates for 

5 Technical Assessment Systems, Inc. (TAS). Exposure-1 software. 
TAS, Inc. The Flour Mill, 1000 Potomac St. NW, Washington, DC 
20007. 1-202-337-2625. Calculations completed using 1977±1978 
food consumption data. 
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glyphosate residues of 23.8 rT{!/kg body wtlday for the 
U.S. population and 51.9 rT{!/kg body wt/day for chil
dren age 1 to 6 years. These values represent maxi
mum daily dietary exposure for the adult worker and 
the child subgroups, respectively, for both the chronic 
and the acute scenarios. These glyphosate exposure 
estimates include contributions from all presently al
lowed uses, including all currently approved glypho
sate-tolerant crops. These dietary exposure estimates 
are slightly higher than comparable estimates ob
tained from the WHO dietary consumption model or 
theGerman i ntakemodel (Kidwell eta/., 1995)because 
of regional differences in food consumption and MRLs. 
Re®nement of this maximum estimate could be 
achieved from a consideration of actual measured res
idue levels rather than MRLs, realistic application 
rates, the fraction of crops actually treated, and the 
effect of processing, washing, cooking, blending, etc. 
Thus, actual values could be incorporated to arrive at 
more realistic exposures. For example, U.S. residue 
data from wheat treated with maximum rates of 
Roundup showed the highest glyphosate residue to be 
2.95 rT{!/g, with a mean level of 0.69 rT{!/g, compared to 
a MRL of 5 rT{!/g (Allin, 1989). Glyphosate-tolerant 
soybeans treated at maximum allowed rates and fre
quency contained glyphosate residues at the highest 
level of 5.47 rT{!/g, with a mean of 2.36 rT{!/g, compared 
to the MRL of 20 rT{!/g (Steinmetz and Goure, 1994). 
Clearly, only a fraction of cropped acres receive a 
Roundup treatment, which can be estimated to be in 
the range of 10 to 50%. Because the ingredients in 
Roundup are water soluble, processing, washing, and 
cooking are expected to further reduce residues. There
fore, considering the combination of factors, it is ex
pected that realistic chronic dietary exposure to 
glyphosate and the other ingredients in Roundup are 
at least 1 to 2 orders of magnitude lower than the 
TMDI estimates used in this assessment. Greater ac
curacy in these re®nements is not needed at this time 
for glyphosate, because even the extremely conserva
tive TMDI assessments have shown that dietary expo
sure are acceptable compared to dosages leading to 
experimental toxicological ®ndings (see Table 9). 

AMPA 

AMPA has historically been considered a minor part 
of the plant residue derived from glyphosate treat
ment. Measured levels of AMPA in plant residue stud
ies have averaged about 10% of the glyphosate level 
(U.S. EPA, 1993) and have been summed with glypho
sate to arrive at total residue for MRL setting and risk 
assessmentpurposes(U .S. EPA, 1997b).Somejurisdic
tions have determined that AMPA is not of toxicologi
cal concern (U.S. EPA, 1993) and do not include it in 
MRLs any longer. Canada and the JMPR have pro
posed to establish a separate MRL for AMPA in cases 

where it is the major residue in glyphosate-tolerant 
crops that express an enzyme that converts glyphosate 
to AMPA as a mechanism of tolerance. 

In order to arrive at a maximum estimate of AMPA 
dietary exposure, it has been assumed that AMPA 
represents 20% of the TM Dl glyphosate exposure. This 
is a compromise between the bulk of the historical data 
that indicates that AMPA residues are 10% of glypho
sate levels and the more recent ®ndings that speci<B:c 
glyphosate-tolerantcropshavea higher ratio. Based on 
this assumption, AMPA dietary exposure was 4.8 
rT{!/kg body wt/day for the U.S. population and 10.4 
rT{!/kg/day for children age 1 to 6 years. 

POEA 

Dietary exposure to POEA surfactant is not signi®
cant, since surfactants are not believed to be systemi
cally transported in crop plants in the same manner as 
glyphosateandAMPA(Sherrick eta/., 1986;Smithand 
Foy, 1966). The assumption made for purposes of this 
assessment was that residues would occur in propor
tion to glyphosate exposures, based on the relative 
amount of each in the formulation (2:1, glyphosate: 
POEA). Using this ratio, TMDI exposure for POEA 
residues are 11.9 and 26 rT{!/kg body wt/day for the U.S. 
population and for children age 1 to 6 years, respec
tively. 

Occupational Dermal and Inhalation Exposure 
during Application 

The level of worker exposure to Roundup during 
herbicide spraying applications has been reported in 
both forestry (Centre de Toxicologie du Quebec, 1988; 
Jauhiainen eta/., 1991; Lavy eta/., 1992) and agricul
tural (Kramer, 1978) sites. Most studies have used 
passive dosimetry to determine the quantity of herbi
cide deposited during spraying. Deposition is mea
sured from analysis of material from gauze patches 
located on workers skin and clothing. These deposition 
results provide a basis for calculating systemic expo
sure using in vivo data for dermal penetration of 
glyphosate that shows 2% or less reaches systemic 
circulation (Wester eta/., 1991). Inhalation exposure 
was determined by measurement of glyphosate levels 
in air sampled from the workers' breathing zones. This 
allowed calculation of exposure estimates using hourly 
breathing rates (U.S. EPA, 1997a) and making the 
further assumption that all inhaled spray mist was 
bioavailable. Some studies have also utilized urine 
monitoring of exposed workers to quantify excreted 
glyphosate (Lavy eta/., 1992). Workers' body burdens 
were calculated based on data showing that . 95% of 
glyphosate administered intravenously to rhesus mon
keys is excreted via urine (Wester eta/., 1991). 

In ®:lid studies used to estimate exposure, workers 
generally wore protective clothing as directed accord-
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ing to the label, and that was considered normal for 
their occupation. They performed a variety of duties, 
including mixing and loading spray solutions, back
pack, handgun, and boom spraying, weeding, and 
scouting ®:lids. In the studies utilizing passive dosim
etry, gauze patches from both outside and inside of 
shirts were analyzed to determine the degree of pro
tection provided by work clothing. 

Taken together, these studies show that dermal and 
inhalation exposure to Roundup during application is 
very low. Body burden doses of glyphosate resulting 
from dermal contact during application measured by 
passive dosimetry methods ranged from 0.003 to 4.7 
mg/kg body wt/work h. Clothing reduced exposure to 
the arms an average of 77% (Lavy eta/., 1992). Glypho
sate levels in applicators' breathing air ranged from 
undetectable to 39 mg/m 3 of air (Kramer, 1978), with 
thevast majori tyofquanti®ableresu I tsbei ng less than 
1.3 mg/m 3 (Jauhiainen eta/., 1991). Tank-®lling oper
ations created the highest dermal exposure (hands), 
ranging from 4 3 10 22 to 12 mg/kg body wt/®lling op
eration (Kramer, 1978), assuming that each operation 
lasted 10 min. 

The results of biological monitoring showed that 
most of 350 urine samples analyzed from workers con
tained no measurable glyphosate, with detection limits 
ranging from 0.01 to 0.1 mg/ml. On a few isolated 
occasions, urine levels of 0.025 to 0.095 mg/ml were 
found, although urine volume data were not provided 
to permit accurate estimation of body burden (Centre 
de Toxicologie du Quebec, 1988; Jauhiainen et a/., 
1991). The maximum body burden among workers 
based on urine monitoring data has been estimated at 
8.0 3 10 22 mg/kg body wt/h worked, assuming that all 
urine without measurable glyphosate contained con
centrations of one-half of the method's detection limit 
(Lavy eta/., 1992). The monitoring estimate based on 
urine herbicide levels was within the range of passive 
dosimetry predictions, thus lending support to the util
ity of passive monitoring techniques as reasonable 
measures of true exposure. 

For the present assessment of an adult applicator 
working for 8 h per day, weighing 65.4 kg and breath
ing 1.3 m3 of air/h during moderate outdoor exertion 
(U.S. EPA, 1997a), a maximum daily acute exposure to 
glyphosate was estimated using the highest of the 
above reported measurements. Dermal exposure from 
one 10-min mixing and loading operation was 12 mg/kg 
body wt. Dermal exposure was 38 mg/kg body wt, and 
inhalation exposure was 6.2 mg/kg body wt during 8 h 
of application. Summed together, the adult worker's 
peak acute exposure during application was calculated 
as 56.2 mg/kg body wt/day. 

Chronic applicator exposure was estimated using av
erage rather than peak exposure measurements. Aver
age exposure during a 10-min tank-®lling operation 
was 6.3 mg/kg body wt (Kramer, 1978). Average dermal 

exposure (Kramer, 1978; Lavy eta/., 1992) during ap
plication was 5.1 mg/kg body wt/day. Average air con
centration was dif®:;ult to calculate, since many mea
surements were below detection limits (Jauhiainen et 
a/., 1991). Utilizing an average air concentration of 
2.87 mg/m 3 from Kramer (1978), where the assumption 
was made that the air concentration associated with 
each undetectable result was at the detection limit, 
chronic inhalation exposures for the applicator were 
0.46 mg/kg body wt/day. Summed together, and amor
tizing for a 5-day working week, chronic applicator 
exposure to glyphosate was estimated to be 8.5 mg/kg 
body wt/day. 

AMPA 

There is no application-related exposure to AMPA, 
since its presence is dependent on environmental deg
radation and therefore not present in spray solutions. 
However, calculations were made for predicting rat 
NOAELs based on AMPA in technical glyphosate. 

POEA 

No data were avai I able that directly quantify sys
temic exposure to POEA arising from application. Der
mal deposition or inhalation of POEA would occur in 
proportion to glyphosate exposures, based on the rela
tiveamountofeach intheformulation,asabove.l twas 
further assumed that dermal penetration of POEA was 
10% of that deposited on skin, which is a conventional 
default assumption for surfactants (Martin, 1990; Lun
dehn eta/., 1992). Based on these assumptions, utiliz
ing the glyphosate exposure data, peak acute 1-day 
systemic exposure to POEA was calculated to be 30 
mg/kg body wt (dermal during one mixing and mixing/ 
loading operation), 95 mg/kg body wt (dermal during 
application), and 3.1 mg/kg body wt (inhalation). 
Summed, the total acute daily exposure was 128 mg/kg 
body wt. Chronically, using the same assumptions and 
amortizing for a 5-day work week, mixing/loading con
tributed 11.3 mg/kg body wt/day, dermal exposure dur
ing application contributed 9.1 mg/kg body wt/day, and 
inhalation contributed 0.23 mg/kg body wt/day. 
Summed, chronic application-related exposure to 
POEA was estimated to be 20.6 mg/kg body wt/day. 

Nonoccupational Exposure during Application 

Nonoccupational application-related acute expo
sures to Roundup can also occur during residential 
applications of Roundup to control problem weeds in 
the home and garden. These applications will be pri
mari lyspot t reatmentsandedgi ng, uti I izi ngverysmall 
quantities on a few occasions during a year. Occupa
tional exposure data, normalized to a kilogram of 
glyphosate applied basis, showed the highest exposure 
was 28 mg of glyphosate/kg body wt/kg of glyphosate 
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applied (Lavy et a/., 1992). It was acknowledged that 
homeowners may not be well trained in application 
techniques nor always utilize appropriate personal 
protective equipment. Therefore, the maximum resi
dential exposure was estimated to be 10-fold greater 
than the highest measured for the forestry workers (up 
to 280 mg/kg body wt/kg applied). If a homeowner ap
plied an entire 10-L container of Ready-To-Use 
Roundup spray solution (1% glyphosate concentration) 
and experienced such an exaggerated exposure, the 
summed inhalation and dermal exposure would be 28 
mg/kg body wt or about 50% of the peak acute occupa
tionalexposu re. Based on th isanalysis, theriskassess
ment for adult occupational application-related expo
sure is suf<B:cient to cover nonoccupational homeowner 
exposures. 

Consumption of Water 

Glyphosate 

Glyphosate has rarely been detected in drinking wa
ter, even though many studies have been done. This is 
expected because it binds tightly to soil and degrades 
completely into natural substances (U.S. EPA, 1993; 
WHO, 1994a). The maximum concentration of glypho
sate in well water identi<B:ed in the scienti®:; literature 
was 45 mg/L, which was reported 21 days after the 
second application of Roundup at a very high rate (4.6 
kg/ha) to a gravel soil surrounding an electrical sub
station in Newfoundland (Smith eta/., 1996). This was 
not a drinking water well, but it serves as an extreme 
worst-case upper limit for glyphosate measured under 
®:lid conditions. As a result of the 0.1 mg/L limit for any 
pesticide in drinking water in the European Union, 
many thousands of drinking water samples have been 
routinely analyzed for glyphosate and other pesticides. 
The best available data on glyphosate levels in drink
ing water was obtained from the United Kingdom 
Drinking Water Inspectorate. During the years 1991 to 
1996, 5290 samples derived from surface and ground 
water sources were analyzed (Hydes eta/., 1996, 1997). 
All but 10 were below the 0.1 mg/L limit. Among those 
10 reported detections, concentrations ranged from 0.2 
to 1.7 mg/L. The exceedences detected have not been 
con®rmed by follow-up investigation, and it is possible 
that some are false positives, since follow-up investi
gation of other low-level positive water detections have 
often not con®rmed the initial report. As an example, 1 
of the 10 UK detections was a sample from Llanthony, 
Wales, that was initially reported to have 0.53 mg 
glyphosate/L. Subsequent investigation of the site and 
repeated sampling and analysis did not reveal any 
amount of glyphosate in the water supply, nor could 
the source of the initial false ®nding be identi<B:ed 
(Palmer and Holman, 1997). Even allowing for the 
assumption that all 10 UK detections are accurate, 

99th percentile exposure to glyphosate via drinking 
water is below 0.1 mg/L. 

Irrespective of measured concentrations, U.S. EPA 
has established a maximum contaminant level (MCL) 
of 700 mg/L as a health-based upper legal limit for 
glyphosate in drinking water (U.S. EPA, 1992b). How
ever, using the GENEEC and SCI-GROW environmen
tal fate models, U.S. EPA more recently estimated 
glyphosateconcentration in dri n ki ngwaterforthepu r
pose of risk assessment (U.S. EPA, 1998). These fate 
models were used by the U.S. EPA as coarse screening 
tools to provide an initial sorting of chemicals with 
regard to drinking water risk. U.S. EPA concluded 
from the models that the average concentrations of 
glyphosate that could be expected in surface and 
ground water, respectively, were 0.063 and 0.0011 
mg/L, 4 to 5 orders of magnitude below the MCL that is 
legally considered safe for chronic exposure. 

Surface waters can be directly treated with Roundup 
for the purpose of aquatic weed control, which can lead 
to temporary glyphosate levels in water. However, it is 
believed that all surface waters that would subse
quently be used for drinking purposes would undergo 
various purifying treatments, such as standard chlo
rine or ozone treatments. These treatments are known 
to be effective at removing glyphosate and AMPA from 
the water (Speth, 1993). 

It is dif<B:cult to identify appropriate upper-limit 
glyphosate concentrations that can be used to charac
terize acute and chronic exposure from drinking water. 
If regulatory limits are selected, predicted exposure 
could vary through many orders of magnitude, depend
ing on the jurisdictional limits used. Therefore, for this 
assessment, the peak acute exposure was considered to 
be no more than 1.7 mg/L, the highest reported mea
sured value in the UK drinking water program. The 
same data indicated that chronic exposure could not 
exceed 0.1 mg/L, the European Union exposure limit. 
This value is supported by the U.S. EPA model calcu
lations. Based on <B:gures for mean daily water con
sumption and body weights (U.S. EPA, 1997a) for an 
adult (1.4 Land 65.4 kg) and a preschool child (0.87 L 
and 13 kg), the acute exposure to glyphosate from 
drinking water was calculated to be 3.6 3 10 22 (adult) 
and 0.11 (child) mg/kg body wt. The chronic exposures, 
calculated in the same manner, were 2.1 3 10 23 (adult) 
and 6.7 3 10 23 (child) mg/kg body wt/day. 

AMPA 

AMPA can also occur in water as a result of glypho
sate degradation following Roundup treatments, al
though its peak concentration is found later and at 
levels that are only 1 to 3% of peak glyphosate concen
trations (Feng et a/., 1990; Goldsborough and Beck, 
1989). To be conservative and still consistent with the 
glyphosate assessment above, AMPA levels were as-
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sumed to be 0.1 rTl]/L for both the acute and the chronic 
exposure levels. Calculations using the body weight 
and consumption parameters described predicted 
acute and chronic adult and child exposures as 2.1 3 
10 23 and 6.7 3 10 23 rTl]/kg body wt/day, respectively. 
These water-derived AMPA exposures are much less 
than 1% of those derived from food and are therefore 
essentially insigni®:;ant, eliminating a need for further 
rE®nement of the concentration information. AMPA 
can also be formed from degradation of phosphonate 
detergents and sequestering agents used in cooling 
water treatment (Steber and Wierich, 1987), but pos
sible exposures derived from nonglyphosate sources 
were not considered here. 

POEA 

No direct analytical data were found from which 
exposures to POEA via drinking water could be inde
pendently estimated. Surfactants are expected to bind 
tightly to soil and sediment particles and dissipate 
quickly via microbial degradation (Van Ginkel eta/., 
1993; Giger eta/., 1987). For the present assessment, 
the level of POEA in drinking water was assumed to be 
proportionate to glyphosate exposures, based on the 
relative amount of each in the formulation, as dis
cussed above. Acute exposure to POEA from drinking 
water was calculated to be 1.8 3 10 22 (adult) and 5.5 3 
10 22 (child) rTl]/kg body wt. The chronic exposures, cal
culated in the same manner, were 1.1 3 10 23 (adult) 
and 3.3 3 10 23 (child) rTl]/kg body wt/day. 

Reentry of Treated Areas 

Glyphosate 

Exposure to glyphosate during worker reentry into 
agricu ltu ral®elds 1, 3,and7 daysafterRou nduptreat
ment has been measured using the passive dosimetry 
methods (Kramer, 1978). Two®elds studied contained 
a mixed population of 0.5 m tall grasses and very tall 
(1.5 m) grassy weeds, while one was composed only of 
the shorter weeds. As expected, inhalation exposure 
during reentry was negligible because spray mist had 
dissipated and glyphosate is a nonvolatile salt (Franz 
eta/., 1997). Based on the measured 2% dermal pene
tration rate (Wester eta/., 1991) acute exposures de
rived from these data were 3.9 3 10 23 to 2.6 rTl]/kg body 
wt/h for an adu It, with a mean value of 0.52 rTl]/kg body 
wt/h. Exposures were 10-fold greater for reentry into 
tallgrasscompared toshort,and potential forexposu re 
decreased over time posttreatment, with values on day 
7averaging3%ofthoseonday1.Adj usti ngforach i I d's 
body surface area of 40% that of an adult (Richardson, 
1997; U.S. EPA, 1997a) and a child's lower body 
weight, exposures of a child reentering the same ®elds 
were calculated to be 0.01 to 5.2 rTl]/kg body wt/h. 

One scenario to consider assumes that a 1- to 6-year-

old farm child could on occasion enter a recently 
treated ®eld and could remain there either playing or 
helping a parent for a signi®:;ant period of time. Such 
activity might occasionally occur for a 5-h period on a 
particular day, producing a maximum exposure of 26 
rTlJ of glyphosate/kg body wt for the child. This route of 
exposu reforach i ldwasconsideredtobean infrequent, 
acute event with no calculation necessary to account 
for chronic exposure. 

The calculations above indicated that maximum fe
male adult dermal reentry exposure rate to glyphosate 
on an hourly basis was 55% of peak dermal exposures 
experienced during application activities, and the 
ranges were of similar magnitude. Since acute and 
chronic applicator exposure levels have been estab
lished for the worker, these values, therefore, also ac
count for any reentry exposure a woman may experi
ence as part of her other activities. During any work 
time period, a woman can be making an application or 
reentering a recently treated ®eld, but not both, since 
Roundup's herbicidal effects develop too slowly to jus
tify repeated treatment after periods of less than 2 
weeks. 

AMPA 

Since reentry exposure involves transfer from 
treated surfaces, no AMPA would be present, because 
AMPA is produced by metabolic conversion in a plant 
or within soil microbes and would not be found as 
surface residue. 

POEA 

POEAsu rfactantwou ldbedeposi tedonsu rfacesi n a 
ratio that is proportional to its concentration in the 
formulation and would therefore be available from sur
face contact. Acute exposure was calculated to be 65 
rTl]/kg body wt for the child, after adjusting for the 
assumed greater (10%) dermal penetration rate. Reen
try exposures to POEA for the adult worker would be 
less than experienced by an applicator and should be 
covered by the applicator-derived exposure assess
ment. 

Bystander Exposure during Application 

It is also possible for the farm child bystander to 
experience inadvertent acute dermal and inhalation 
exposure to Roundup from spray drift during an appli
cation, if he/she is adjacent to the application area. 
Substantial scienti®:; research has been devoted to 
measurement, estimation, and modeling of off-site 
spray drift (Grover, 1991). The expected exposure is a 
fraction of the target treatment rate, reduced by a 
factor in-uenced by the separation distance, en vi ron
mental variables, and application parameters. Aerial 
applications maximize drift because the droplets are 
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released at a higher altitude. For preliminary ecologi
cal risk assessment, U.S. EPA has assumed spray drift 
exposures could be 5% of the aerial application rate 
(U.S. EPA, 1995). Off-target deposition of glyphosate 
has been measured (Feng eta/., 1990), and after aerial 
application, less than 0.1% of the on-site deposition 
was intercepted 8 m from the spray boundary. 

For the purpose of retaining maximum conserva
tism, it was assumed that off-site bystander dermal 
and inhalation exposures could be 10% of an applica
tor's on-site peak 8-h acute exposures (calculated 
above). Contributions from mixing and loading opera
tions were excluded. The summed calculated exposure 
estimate for the child bystander was 4.4 mg of glypho
sate/kg body wtlday. No adjustment was made for the 
child's reduced breathing volume, body weight, or skin 
surface area, because this was intended as a simple 
upper bound estimate. No application-related by
stander exposure to AMPA will occur, since it is only 
formed upon environmental degradation. Daily POEA 
acute exposure, based on relative concentrations in the 
formulation and calculated as 10% of peak on-site ap
plicator exposure, was 9.8 mg/kg body wt. Such by
stander exposures would be infrequent, since Roundup 
is only applied to a given location a few times each 
year, at most, and were considered only for the acute 
risk scenario. 

Possible Inadvertent Exposures Derived 
from Speci<8C Activities 

In the course of this assessment, preliminary esti
mates were made to determine whether other possible 
inadvertent environmental contact might contribute 
signi@:Cantly to incremental glyphosateexposures. Sev
eral routes of exposure were considered for glyphosate, 
AMPA, and POEA. These included (1) dermal contact 
with or accidental ingestion of treated soil; (2) inhala
tion or ingestion of residential dust derived from 
treated soil; (3) dermal contact with waters or aquatic 
sediments during swimming or showering; (4) acciden
tal ingestion of treated surface waters while swim
ming; and (5) ingestion of inadvertently sprayed wild 
foods such as berries or mushrooms. Using standard 
exposure parameters (U.S. EPA, 1988, 1992b, 1997a) 
and conservative assumptions about expected environ
mental concentrations and frequency of such contact, 
only the latter two potential incremental exposure 
routes were found to contribute possible exposures 
greater than 1 mg/kg body wt/day. Infrequent i ncre
mental exposures below this level were judged to be 
insigni@:Cant compared to recurring dietary, drinking 
water, and application-related exposure levels. 

Glyphosate formulations can be used to control sur
face weeds on ponds, lakes, rivers, canals, etc., accord
ing to label rates up to about 4.2 kg glyphosate per 
hectare, which can resu It in sign i@:Cant water concen-

trations immediately after treatment. These glypho
sate levels in water dissipate quickly (Goldsborough 
and Beck, 1989), and it is unlikely that such weedy 
water bodies would attract swimmers or bathers. How
ever, if such an application were made to water 0.25 m 
deep, the immediate resulting glyphosate concentra
tioncouldbe1.68 mg/mlifitweremixed intothewater 
column. It has been estimated that accidental inges
tion of water during 1 h of swimming could be 50 ml 
(U.S. EPA, 1988), so maximal incremental exposure to 
glyphosatewasestimatedtobe1.28and6.5 mg/kgbody 
wt for a swimming adult and child, respectively. Such 
exposures will be very rare and therefore only were 
considered as a possible increment to the acute expo
sure scenario. AMPA will not be present at signi@:Cant 
concentrations in water shortly after treatment. POEA 
surfactants are not necessarily included in glyphosate 
formulations intended for aquatic uses. If a surfactant 
were to be included in an application to aquatic sys
tems, such a substance would be applied at doses ap
proximately half that of glyphosate. We conclude that 
swimming in water from areas recently treated with 
Roundup would produce an incremental POEA oral 
exposure potential of 0.64 and 3.2 mg/kg body wt for a 
swimming adult and child, respectively. 

Roundup application along roadsides or in forestry 
creates the potential for accidental overspray of wild 
foods that could later be collected for consumption. 
Consideration of actual use patterns, the percentage 
of forests or roadsides that actually receive treat
ment, and the resulting phytotoxic effects on the 
sprayed plants suggests that inadvertent exposure 
will be extremely unlikely. However, since residue 
levels of glyphosate arising from a mock overspray of 
berries has been measured (Roy et a/., 1989), the 
potential dietary exposure was quanti<B:Bd. Peak 
glyphosate residue levels in raspberries were 19.5 
mg/g (Roy et a/., 1989), and it was estimated that 
maximal consumption for an individual might be 
150 g for an adu It and 30 g for a 1- to 6-year-old chi I d. 
These parameters predict an exposure of 45 mg/kg 
body wt for both subgroups and rei ies on the assump
tion that the surface residues were not reduced by 
washing before consumption. Exposure at this level 
is approximately equal to the total TMDI dietary 
estimate, suggesting that it could be a signi@:Cant but 
rare incremental contributor to acute exposure sce
nario. AMPA residues were also quanti<B:Bd in the 
raspberries, but were less than 1% of those for 
glyphosate (Roy eta/., 1989) and are therefore insig
ni®:;ant. POEA surfactant residues were not mea
sured, but can be assumed to be 50% of those for 
glyphosate, based on the relative formulation con
tent, leading to potential incremental oral POEA 
exposures of 23 mg/kg. 
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Aggregate Exposure Estimates 

The calculated acute and chronic exposure esti
mates for each population subgroup for glyphosate, 
AMPA, and POEA are summarized in Table 5. For 
glyphosate, acute exposures to applicators and chil
dren were calculated to be 0.125 and 0.097 mg/kg 
body wtlday, respectively; chronic exposures in these 
subgroups were 0.0323 and 0.052 mg/kg body wtlday, 
respectively. Levels of exposure to AMPA were very 
low (; 0.005±0.01 0 mg/kg body wtlday). Estimates of 
exposure to POEA were 0.163 and 0.0911 mg/kg body 
wtlday for the acute scenarios, while chronic expo
sure estimates were four to®ve times lower that the 
acute values. 

RISK CHARACTERIZATION 

Introduction 

Risk characterization involves a determination of 
the likelihood that an adverse health effect will re
sult from exposure to a given substance. The method 
used in this assessment to characterize risk was the 
margin of exposure (MOE) analysis, in which dose 
levels from animal toxicity tests were compared to 
conservative, upper-limit estimates of human expo
sure. To evaluate the risks resulting from chronic 
exposure, estimates of human exposure were com
pared to the lowest dose that produced no adverse 
effects in repeat dose studies with animals. For acute 
effects, human exposure estimates were compared to 
oral LD 50 values in rats. The MOE is the de®ned as 
the quotient of the NOAEL divided by the aggregate 
human exposure calculated from total daily intake 
from a II sources. 

The introduction of safety factors is a concept that 
has had wide acceptance in the scienti®:; and regula
tory communities around the world. The Joint Euro
pean Committee on Food Additives (JECFA) proposed 
principles for determining a margin of safety (MOS) 
and has developed a methodology to establish an ac
ceptable value for a factor that would directly link 
animal toxicological data to human health and safety 
(FAOIWHO, 1958). For purposes of extrapolation of 
data from animals to man, the ®Jure is based on an 
established dosage level that causes no demonstrable 
effects in the animals. The MOS allows for any species 
differences in susceptibility, the numerical differences 
between the test animals and the exposed human pop
ulation, the greater variety of complicating disease 
processes in the human population, the dif<B:culty of 
estimating the human intake, and the possibility of 
synergistic action. JECFA stated that the 100-fold 
margin of safety applied to the maximum ineffective 
dosage (expressed in mg/kg body wt/day) was believed 
to be an adequate factor (FAOIWHO, 1958). The value 
of 100 has been regarded as comprising two factors of 

ten to allow for interspecies and interindividual (in
traspecies) variation (WHO, 1994b). 

The validity and size of safety/uncertainty factors 
and their application across many substances i ncl ud
ing pesticides have undergone periodic reevaluation 
(Renwick and Lazarus, 1998). By and large the alloca
tion of appropriate safety factors is considered on a 
case-by-case basis, relying on analysis of the total 
weight of evidence including a consideration of data 
gaps (WHO, 1990). WHO Scienti®:; Groups have con
®rmed a 1 00-fold safety factor as an adequate and 
useful guide, particularly when there are few toxico
logical data gaps (WHO, 1967, 1994b). 

The National Research Council Report on Pesticides 
in the Diets of Infants and Children (NRC, 1993) indi
cated that the current 10-fold intraspecies factor ade
quately protects for socioeconomic, nutritional, and 
health status factors that in-uence the vu I nerabi I ity of 
children to environmental toxicants. The NRC report 
(NRC, 1993) also indicated the possible requirement 
for an additional 10-fold uncertainty factor to be ap
plied to the AD I for pesticide residues in food to protect 
infants in the absence of speci®:; data on developmen
tal toxicity. The Environmental Protection Agency 
sometimes applies a 3- to 10-fold margin of safety for 
infants and children in the case of threshold effects. 
This additional factor would account for pre- and post
natal toxicity and is applied when existing data indi
cate a possible increased sensitivity to infants or to 
children or when the database of effects is incomplete 
(U.S. EPA, 1998a). 

Recently the U.S. EPA conducted a review of the 
risks associated with aggregate exposures to glypho
sateresiduesfromallsou rces(U .S. EPA, 1998a). Using 
a margin of exposure analysis, it was concluded that 
a reliabltlllata support the use of the standard 100-fold 

uncertainty factor for glyphosate, and that an addi
tional ten-fold uncertainty factor is not needed to pro
tect the safety of infants and children. 0 There was no 
suggestion of increased severity of effect in infants or 
children or of increased potency or unusual toxic prop
erties of glyphosate in infants and children. Therefore, 
in the view of U.S. EPA, there are no concerns regard
ing the adequacy of the standard MOE/safety factor of 
100-fold (U.S. EPA, 1998a). 

ldenti<&:ation of NOAELs 

The toxicity of glyphosate and AMPA has been in
vestigated in a comprehensive battery of studies. In 
addition, POEA has been tested in acute subchronic 
genetic, and developmental toxicity studies. A sum~ 
mary of the no-effect levels identi®:ld in the various 
studies conducted with these materials is provided be
low and in Tables 6±8. The no-effect levels selected for 
risk characterization are discussed below. 
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Type of study and 
species tested 

Subchronic toxicity 
Mouse, 90-day 
Mouse, 90-day 

Rat, 90-day 
Rat, 90-day 

Dog, 12-month 
Chronic toxicity 

Mouse, 24-month 
Rat, 26-month 
Rat, 24-month 

Developmental toxicity 
Rat 

Rabbit 
Reproductive toxicity 

Rat 
Rat 

a b.w., body weight. 
b HOT, highest dose tested. 

Glyphosate 

SAFETY OF HERBICIDES ROUNDUP AND GLYPHOSATE 

TABLE 6 
Glyphosate NOAELs for Toxicological Endpoints 

NOAEL 
(mg/kg/day) 

2310 
630 

$1445 
209 

$500 

885 
$33 
409 

1000 

175 

$30 
694 

Comments 

Based on decreased b.w! gain 
Based on salivary gland 

lesions 
No adverse effects at HDTb 
Salivary gland changes at the 

lowest dose tested not 
considered toxicologically 
signi®::ant 

No adverse effects at HOT 

Based on I iver effects 
No adverse effects at HOT 
Based on decreased b.w. gain 

and ocular lesion 

Based on maternal and fetal 
effects 

Based on maternal toxicity 

No adverse effects at HOT 
Based on systemic toxicity; no 

reproductive effect 

Study reference 

Tierney, 1979 
NTP, 1992 

Stout, 1987 
NTP, 1992 

Reyna and Ruecker, 1985 

Knezevich, 1983 
Lankas, 1981 
Stout and Ruecker, 1990 

Tasker, 1980a 

Tasker, 1980b 

Schroeder, 1981 
Reyna, 1990 

157 

The lowest no-effect level for purposes of risk char
acterizationforadu I tsisthe NOAE Lof175 mg/kgbody 
wt/day; this value is based on the occurrence of mater
nal toxicity at the highest dosage tested (350 mg/kg 
body wt/day) in the rabbit developmental toxicity 
study. The NOAELs in the chronic rodent or dog stud-

ies, multigeneration reproduction studies and the rat 
developmental toxicity study ranged from approxi
mately 400 to 1000 mg/kg body wt/day. 

Calculation of an MOE based on the endpoint of 
maternal toxicity is biologically irrelevant for the 
young (1 to 6 years). Nevertheless, such an analysis 
was conducted by the U.S. EPA and is included here to 

Type of study and 
species tested 

Subch ronic toxicity 
Rat, 90-day 

Dog, 90-day 
Chronic toxicity 

Rat, 24 month 

Developmental toxicity 
Rat 

Reproductive toxicity 
Rat 

a b.w., body weight. 

TABLE 7 
AMPA NOAELs for Toxicological Endpoints 

NOAEL 
(mg/kg/day) 

400 

263 
. 2.8 

400 

. 4.2 

Comments 

Based on urinary tract 
infection 

No adverse effects at H DT 
AMPA present at 
0.68% in glyphosate study; 

no effects at middose 

Based on maternal and fetal 
b.w! effects 

AMPA present at 0.61% in 
glyphosate study; no 
effects at middose 

Study reference 

Estes, 1979 

Tompkins, 1991 
Stout and Ruecker, 1990 

Holson, 1991 

Reyna, 1990 
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TABLE 8 
POEA NOAELs for Toxicological Endpoints 

Type of study and 
species tested 

NOAEL 
(mg/kg/day) Comments Study reference 

Subchronic toxicity 
Rat, 1-month 
Rat, 3-month 

57 
36 

Based on decreased b.w! gains 
Based on decreased b.w. and 

Ogrowsky, 1989 
Stout, 1990 

intestinal irritation 
Dog, 14-week '30 Based on reduced b.w. and 

gastrointestinal irritation 
Filmore, 1973 

Developmental toxicity 
Rat 15 Based on slight decrease in food 

consumption and mild clinical signs 
Holson, 1990 

a b.w., body weight. 

demonstrate that even use of an unrealistic assump
tion provides an acceptable margin of exposure. The 
NOAEL of 209 mg/kg body wt/day from the second 
subchronic rat study (NTP, 1992) was also used to 
calculate the MOE for children because this value was 
thenext higher no-effect level andwasbasedona more 
relevant toxicological endpoint. 

AMPA 

Some regulatory agencies have determined that 
AMPA is not of toxicological concern and do not include 
it in assessments of risk. Other agencies have summed 
AMPA with glyphosate to arrive at total exposure for 
risk assessment purposes. Nevertheless, a separate 
MOE analysis was conducted here to characterize the 
risks associated with AMPA exposure. The NOAEL of 
400 mg/kg body wt/day in the subchronic rat study is 
considered to be the most appropriate value for use in 
this risk assessment. As noted previously, AMPA was 
also assessed as a component of the test material used 
in the glyphosate reproduction and chronic/oncogenic
ity studies. The lowest NOAEL established in these 
studies was 2.8 mg/kg body wt/day for chronic effects. 
This value was also used in the MOE analysis to pro
vide a very conservative estimate of the overall no
effect level for this material. 

POEA 

The lowest NOAEL of 15 mg/kg body wt/day was 
selected as a reference point for risk assessment pur
poses; this value was based on maternal toxicity in the 
rat developmental toxicity study. As noted above with 
glyphosate, calculation of an MOE for children based 
on a NOAEL for maternal toxicity is not biologically 
relevant. Therefore, the MOE was also calculated us
ing the NOEL of 36 mg/kg body wt/day from the sub
chronic rat study. 

Estimation of Risks to Humans from Acute 
or Chronic Exposure 

The potential risks to humans resulting from expo
suretoglyphosate,AMPA,andPOEAweredetermined 
for pesticide applicators and farm children age 1 to 6 
years. Applicators were selected because they have the 
highest potential for exposure among adult subpopula
tions. The children were selected because they receive 
the highest dietary intake of all subpopulations on a 
milligram per kilogram of body weight per day basis 
and are considered to represent a sensitive subpopu I a
t ion. Chronic risks were evaluated using a MOE anal
ysis in which MOE values for each of the three sub
stances were calculated by dividing the applicable 
NOAEL by the estimates of maximum chronic human 
exposure (Table 9). To assess acute risks, oral LD 50 

values in rats were divided by estimates of maximum 
acute human exposure. All MOE values were rounded 
toth reesign i<B:cant@:gu res. Determ i nationofanaccept
able MOE relies on the judgment of the regulatory 
authority and varies with such factors as nature/sever
ityofthetoxicologicalendpointobserved,completeness 
of the database, and size of the exposed population. For 
compounds which have a substantial toxicological da
tabase, MOE values of 100 or more are generally con
sidered to indicate that the potential for causing ad
verse health effects is negligible. 

Glyphosate 

Chronic exposure. In children, the exposure result
ing from ingestion of glyphosate residues in food and 
water was calculated to be 0.052 mg/kg body wt/day. 
Exposure to professional applicators, which included 
exposure resulting from the spraying operation along 
with dietary intake, was estimated to be 0.0323 mg/kg 
body wt/day. Comparison of these values to the 
NOAE L of 175 mg/kg body wt/day based on maternal 
toxicity in the rabbit developmental toxicity study pro
duced MOEs of 3370 and 5420 in children and adults, 
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TABLE 9 
Summary of No-Observed-Adverse-Effect Levels (NOAEL), Worst-Case Exposure Estimates, 

and Margins of Exposure (MOE) for Glyphosate, AMPA, and POEA 

NOAEL 
Chemical (mg/kg/day) Basis of NOAEL 

Glyphosate 175 Maternal toxicity in 
developmental toxicity 
study 

209 90-day rat study 

AMPA 400 90-day rat and 
developmental toxicity 
studies 

. 2.8 Based on AMPA content 
in glyphosate used for 
chronic rat study 

POEA 15 Maternal toxicity in 
developmental toxicity 
study 

36 90-day rat study 

a All MOE values rounded to three signi®::ant ~ures. 

respectively. Using the more biologically relevant 
NOAEL of 209 mg/kg body wt/day from the subchronic 
rat study, the MOE for children was 4020. 

Acute exposure. Total acute exposure for children 
living on a farm was estimated by adding incidental 
exposure (e.g., reentry, bystander, consumption of 
sprayed wild foods, swimming in a pond) to that 
resulting from normal dietary intake as described 
above. The resulting exposure value was 0.097 mg/kg 
body wtlday. For applicators, the corresponding ag
gregate acute exposure value was calculated to be 
0.125 mg/kg body wt/day. The acute exposure calcu
lation utilized peak dermal and inhalation measure
ments (instead of the mean value used for chronic 
exposure calculations) and included signi®cant expo
sure from the consumption of sprayed wild foods. The 
oral LD 50 of glyphosate is greater than 5000 mg/kg. 
The acute exposure values for both children and 
adult applicators are approximately 40,000 to 50,000 
times lower than this value, indicating an extremely 
low potential for acute toxicity. 

AMPA 

Chronic exposure. The only signi<B:cant source of 
AMPA exposure could occur from ingestion of treated 
crops in which the plant/bacterial metabolite has been 
formed. Herbicide application does not result in expo
sure to AMPA, and the metabolite does not occur to an 
appreciable degree in water. The chronic exposure es
timates for AMPA were calculated to be 0.0104 mg/kg 
body wtlday for children and 0.0048 mg/kg body wt/day 
for adults. MOEs were calculated using the dE®nitive 

Worst-case chronic 
exposure (mg/kg/day) 

Adults Children 

0.0323 0.052 

0.0048 0.0104 

0.0325 0.026 

Margin of exposurea 

Adults Children 

5,420 3,370 

£) 4,020 

83,300 38,500 

. 583 . 269 

461 577 

£) 1380 

NOAEL of 400 mg/kg body wt/day from the subchronic 
rat study and the lowest estimated NOAEL (. 2.8 
mg/kg body wt/day) derived from long-term studies 
with glyphosate. The corresponding MOEs are . 269 to 
38,500 for children and . 583 to 83,300 for adult appli
cators. 

Acute exposure. Individuals are not exposed to 
AMPA as bystanders or via reentry into sprayed areas, 
and levels of the metabolite in water are negligible. 
Therefore, acute exposure estimates are identical to 
chronic scenarios and were calculated to be 0.0104 
mg/kg body wtlday for children and 0.0048 mg/kg body 
wt/day for adults. Based on the oral LD 50 value of 8300 
mg/kg,acute MOEsforch i ldren andadu I tsare798,000 
and 1 ,730,000, respectively. 

POEA 

Chronic exposure. Aggregate exposure was calcu
lated to be 0.026 mg/kg body wt/day in children and 
0.0325 mg/kg body wt/day in adult applicators. The 
ingestion of food residues accounted for virtually all of 
the exposure in children, while dermal/inhalation ex
posure resulting from the spraying operation was the 
predominant pathway contributing to applicator expo
sure. Based on the NOAEL of 15 mg/kg body wt/day for 
maternal toxicity in the rat developmental study, 
MOEs were determined to be 577 and 461 in children 
and adults, respectively. When the more biologically 
relevant NOAEL of 36 mg/kg body wt/day from the 
subchronic rat study was used, the resulting MOE for 
children was calculated to be 1380. 
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Acute exposure. Estimates of aggregated acute ex
posure in adult applicators (0.163 mg/kg body wtlday) 
andch i ldren (0.0911 mg/kgbodywt/day)weresubstan
tially higher than those for chronic exposure. In chil
dren, this increase was primarily due to contributions 
from reentry exposure and, to a lesser degree, the 
ingestion of wild foods. The acute oral LD 50 of POEA is 
approximately 1200 mg/kg. The estimated acute expo
sure values are 7360 to 13,200 times lower than this 
value. 

OVERALL CONCLUSIONS AND SUMMARY STATEMENT 

This assessment was conducted for adult applicators 
and children (age 1 to 6 years) because they have the 
highest potential exposures. Estimates of exposure de
scribed for these two subpopulations and used in these 
risk calculations are considered excessive compared to 
those I i kelytoresu lti n thegeneral popu lationfromthe 
use of Roundup herbicide. MOE analyses compare the 
lowest NOAELs determined from animal studies to 
worst-case levels of human exposure. MOEs of greater 
than 100 are considered by authoritative bodies to 
indicate con®:lence that no adverse health effects 
would occur (WHO, 1990). The MOEs for worst-case 
chronic exposure to glyphosate ranged from 3370 to 
5420; the MOEs for AMPA ranged from greater than 
269 to 83,300; and for POEA the MOEs ranged 461 to 
1380. Based on these values, it is concluded that these 
substances do not have the potential to produce ad
verse effects in humans. Acute exposures to glypho
sate, AMPA, and POEA were estimated to be 7360± 
1,730,000 times lower than the corresponding LD 50 

values, thereby demonstrating that potential acute ex
posure is not a health concern. Finally, under the in
tended conditions of herbicide use, Roundup risks to 
subpopu lationsotherthan thoseconsidered herewou ld 
be signi<B:cantly lower. It is concluded that, under 
present and expected conditions of new use, there is no 
potential for Roundup herbicide to pose a health risk to 
humans. 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Chen, Jonathan[Chen.Jonathan@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; OPP HED Notes 
Coordinators[OPP _HED_Notes_Coordinators@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Shah, 
Pv[Shah.Pv@epa.gov]; Woo, Yintak[Woo.Yintak@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Morton, Thurston[Morton.Thurston@epa.gov]; Smith, 
Charles[Smith. Charles@epa .gov] 
From: Brunsman, Lori 
Sent: Wed 9/9/2015 5:58:01 PM 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Townsend, Barbara[Townsend. Barbara@epa.gov] 
Wood, Charles 
Thur 9/10/2015 4:43:48 PM 
CARC meeting location 

Hi Barbara, 

I will be attending a meeting of the EPA Cancer Assessment Review Committee (Glyphosate 
Review) from 9am to 4pm on Wednesday, September 16, 2015. Here is location: 

Room S-10100 

Health Effects Division 
Office of Pesticide Programs 

Office of Chemical Safety and Pollution Prevention 

Environmental Protection Agency 
One Potomac Yard S-1 0934 

Let me know if you need anything else. 

--Charles 
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To: 
From: 
Sent: 
Subject: 

Brunsman, Lori[Brunsman. Lori@epa.gov] 
Wood, Charles 
Thur 9/10/2015 1 :08:50 PM 
RE: Glyphosate DERs and Support Docs: Part 1 of 2 

From: Brunsman, Lori 
Sent: Thursday, September 10, 2015 8:26AM 
To: Wood, Charles 
Subject: Glyphosate DERs and Support Docs: Part 1 of 2 

Charles-

There are a LOT of documents in the Glyphosate CARC package. I will send them to you in 
multiple emails. 

Have a great day! 

Lori 

************************************************ 

EPAHQ_0000281 



From: Wood, Charles 
Sent: Wednesday, September 09, 2015 3:08PM 
To: Brunsman, Lori 
Subject: RE: Glyphosate CARC Package 

From: Brunsman, Lori 
Sent: Wednesday, September 09, 2015 1:58PM 
To: Akerman, Gregory; Brunsman, Lori; Chen, Jonathan; Dunbar, Anwar; Kent, Ray; Kidwell, 
Jessica; Liccione, John; McCarroll, Nancy; Middleton, Karlyn; OPP HED Notes Coordinators; 
Rowland, Jess; Shah, Pv; Woo, Yintak; Wood, Charles; Lobdell, Danelle; Morton, Thurston; 
Smith, Charles 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Brunsman, Lori[Brunsman. Lori@epa.gov] 
Wood, Charles 
Wed 9/9/2015 7:08:04 PM 
RE: Glyphosate CARC Package 

From: Brunsman, Lori 
Sent: Wednesday, September 09, 2015 1:58PM 
To: Akerman, Gregory; Brunsman, Lori; Chen, Jonathan; Dunbar, Anwar; Kent, Ray; Kidwell, 
Jessica; Liccione, John; McCarroll, Nancy; Middleton, Karlyn; OPP HED Notes Coordinators; 
Rowland, Jess; Shah, Pv; Woo, Yintak; Wood, Charles; Lobdell, Danelle; Morton, Thurston; 
Smith, Charles 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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From: Wood, Charles 
Location: 1 0621 
Importance: Normal 
Subject: Accepted: Glyphosate- CARC- Continues ..... 
Start Date/Time: Wed 9/16/2015 5:00:00 PM 
End Date/Time: Wed 9/16/2015 8:00:00 PM 
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From: Wood, Charles 
Location: 1 01 00 
Importance: Normal 
Subject: Accepted: Glyphosate- CARC 
Start Date/Time: Wed 9/16/2015 1 :00:00 PM 
End Date/Time: Wed 9/16/2015 4:00:00 PM 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Brunsman, Lori[Brunsman.Lori@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, 
Jessica[kidwell.jessica@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Liccione, John 
Sent: Thur 9/24/2015 11 :49:26 AM 
Subject: RE: Glyphosate CARC Report 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 
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Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Rowland, Jess[Rowland.Jess@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Kent, Ray[Kent.Ray@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Powell, 
Calvin[Poweii.Calvin@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 4:24:24 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I just posted CPR' s version to the CARC Discussion database. 

Have a great day! 

Lori 

************************************************ 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 12:18 PM 
To: Akerman, Gregory; Brunsman, Lori; Kent, Ray; McCarroll, Nancy; Middleton, Karlyn; May, 
Brenda; Dunbar, Anwar; Akerman, Gregory; Powell, Calvin 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

Ok. This is turning into a CF. 
Lori u have rights to CARC discussion db. 
Please post CPRs version. 
Every one make your edits in track changes. I am in Friday. I will collate and revise the 
documents. 
Lori if you don't have rights, Jessica you post it 
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Sent from my Windows Phone 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 11:51 AM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless J. Another crown · of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Kent, Ray[Kent.Ray@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Powell, 
Calvin[Poweii.Calvin@epa.gov] 
From: Rowland, Jess 
Sent: Wed 9/23/2015 4:18:13 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

Ok. This is turning into a CF. 
Lori u have rights to CARC discussion db. 
Please post CPRs version. 
Every one make your edits in track changes. I am in Friday. I will collate and revise the 
documents. 
Lori if you don't have rights, Jessica you post it 

Sent from my Windows Phone 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 11:51 AM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless J. Another crown · of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; 
Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Lobdell, 
Danelle[Lobdell. Danelle@epa.gov]; Chen, Jonathan[Chen .Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood .Charles@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Rowland, Jess 
Sent: Wed 9/23/2015 3:51:20 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless Ill. Another crown Ill of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

see 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Middleton, Karlyn 
Sent: Wed 9/23/2015 3:51:08 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:50:34 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:50 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

No green circle here, either. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 

EPAHQ_0000302 



Sent: Wednesday, September 23, 2015 11:48 AM 
To: Brunsman, Lori; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 

EPAHQ_0000303 



Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000304 



To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:50:02 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

No green circle here, either. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Brunsman, Lori; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
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Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
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Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000307 



To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Akerman, Gregory[Akerman. Gregory@epa.gov]; Lobdell, Danelle[Lobdell. Danelle@epa .gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Middleton, Karlyn 
Sent: Wed 9/23/2015 3:49:05 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Brunsman, Lori; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; 
Akerman, Gregory[Akerman. Gregory@epa.gov]; Lobdell, Danelle[Lobdell. Danelle@epa .gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:48:27 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000311 



To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:48:21 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
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Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Lobdell, Danelle[Lobdell. Danelle@epa .gov]; Brunsman, 
Lori[Brunsman. Lori@epa .gov]; Chen, Jonathan[Chen .Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood .Charles@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:47:48 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:47:36 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Middleton, Karlyn 
Sent: Wed 9/23/2015 3:46:58 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000318 



To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:46:04 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; 
Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:43:04 PM 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Brunsman, Lori[Brunsman.Lori@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:30:16 PM 
Subject: RE: Glyphosate CARC tReport 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

EPAHQ_0000321 



Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:28:34 PM 
Subject: RE: Glyphosate CARC Report 

I know both Jessica and Greg were having problems accessing the Sharepoint site, too. I 
downloaded the document and sent it to them via email. 

Have a great day! 

Lori 

************************************************ 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 
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From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

EPAHQ_0000324 



JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Brunsman, Lori[Brunsman.Lori@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, 
Jessica[kidwell.jessica@epa.gov]; Liccione, John[Liccione.John@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent. Ray@epa .gov]; Schlosser, Christopher[Schlosser. Christopher@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa .gov] 
From: Middleton, Karlyn 
Sent: Wed 9/23/2015 3:26:51 PM 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

EPAHQ_0000326 



I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Schlosser, Christopher[Schlosser.Christopher@epa.gov] 
From: Rowland, Jess 
Sent: Tue 9/22/2015 6:01 :09 PM 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 

EPAHQ_0000328 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; 
Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Liccione, John[Liccione.John@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Woo, 
Yintak[Woo.Yintak@epa.gov] 
Cc: Rowland, Jess[Rowland.Jess@epa.gov] 
From: Rowland, Jess 
Sent: Tue 9/22/2015 5:43:19 PM 
Subject: Rowland, Jess has shared 'Giyphosate CARC Final 9.21.15' 

EPAHQ_0000330 



To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Kent, Ray[Kent.Ray@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Powell, 
Calvin[Poweii.Calvin@epa.gov] 
From: Rowland, Jess 
Sent: Wed 9/23/2015 4:18:13 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

Ok. This is turning into a CF. 
Lori u have rights to CARC discussion db. 
Please post CPRs version. 
Every one make your edits in track changes. I am in Friday. I will collate and revise the 
documents. 
Lori if you don't have rights, Jessica you post it 

Sent from my Windows Phone 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 11:51 AM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless J. Another crown · of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000331 



I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000332 



From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000333 



To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; 
Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Lobdell, 
Danelle[Lobdell. Danelle@epa.gov]; Chen, Jonathan[Chen .Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood .Charles@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Rowland, Jess 
Sent: Wed 9/23/2015 3:51:20 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless Ill. Another crown Ill of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

EPAHQ_0000334 



From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

see 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Middleton, Karlyn 
Sent: Wed 9/23/2015 3:51:08 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000338 



To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:50:34 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:50 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

No green circle here, either. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 

EPAHQ_0000339 



Sent: Wednesday, September 23, 2015 11:48 AM 
To: Brunsman, Lori; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 

EPAHQ_0000340 



Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

EPAHQ_0000341 



To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Brunsman, Lori[Brunsman.Lori@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:30:16 PM 
Subject: RE: Glyphosate CARC tReport 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 
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Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:28:34 PM 
Subject: RE: Glyphosate CARC Report 

I know both Jessica and Greg were having problems accessing the Sharepoint site, too. I 
downloaded the document and sent it to them via email. 

Have a great day! 

Lori 

************************************************ 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

EPAHQ_0000344 



From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

EPAHQ_0000345 



JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 

EPAHQ_0000346 



To: Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Brunsman, Lori[Brunsman.Lori@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, 
Jessica[kidwell.jessica@epa.gov]; Liccione, John[Liccione.John@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent. Ray@epa .gov]; Schlosser, Christopher[Schlosser. Christopher@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa .gov] 
From: Middleton, Karlyn 
Sent: Wed 9/23/2015 3:26:51 PM 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

EPAHQ_0000347 



I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Schlosser, Christopher[Schlosser.Christopher@epa.gov] 
From: Rowland, Jess 
Sent: Tue 9/22/2015 6:01 :09 PM 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 

EPAHQ_0000349 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; 
Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Liccione, John[Liccione.John@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Woo, 
Yintak[Woo.Yintak@epa.gov] 
Cc: Rowland, Jess[Rowland.Jess@epa.gov] 
From: Rowland, Jess 
Sent: Tue 9/22/2015 5:43:19 PM 
Subject: Rowland, Jess has shared 'Giyphosate CARC Final 9.21.15' 

EPAHQ_0000351 



To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Chen, Jonathan[Chen.Jonathan@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; OPP HED Notes 
Coordinators[OPP _HED_Notes_Coordinators@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Shah, 
Pv[Shah.Pv@epa.gov]; Woo, Yintak[Woo.Yintak@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Morton, Thurston[Morton.Thurston@epa.gov]; Smith, 
Charles[Smith. Charles@epa .gov] 
From: Brunsman, Lori 
Sent: Wed 9/9/2015 5:58:01 PM 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 

EPAHQ_0000352 
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From: Brunsman, Lori 
Required Attendees: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, 
Aruna; Tao, Jenny; Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Optional Attendees: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; 
Rowland, Jess; McCarroll, Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Location: DCRoomPYS 1 01 DO/Potomac-Yard-One 
Importance: High 
Subject: Canceled: Glyphosate CARC Meeting 
Start Date/Time: Wed 7/8/2015 2:30:00 PM 
End Date/Time: Wed 7/8/2015 4:30:00 PM 

The Glyphosate CARC meeting has been rescheduled for 
July gth. 
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To: OPP HED CARC[OPP _HED_CARC@epa.gov]; Christensen, 
Carol[ Christensen. Carol@epa.gov]; Sarkar, Bayazid[Sarkar. Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Smith, Charles[Smith. Charles@epa .gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Shah, Pv[Shah.Pv@epa.gov] 
From: Brunsman, Lori 
Sent: Tue 5/26/2015 1 :25:29 PM 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Akerman, Gregory[Akerman. Gregory@epa.gov] 
Rowland, Jess 
Tue 5/12/2015 1 :49:01 PM 
Couple 

If Amy available Thursday .... book her 
You and I meet with karlyn on Glyphosate carc ... tomorrow or Thursday 
Thanks 
Sent from my Windows Phone 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Chen, Jonathan[Chen.Jonathan@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; OPP HED Notes 
Coordinators[OPP _HED_Notes_Coordinators@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Shah, 
Pv[Shah.Pv@epa.gov]; Woo, Yintak[Woo.Yintak@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Morton, Thurston[Morton.Thurston@epa.gov]; Smith, 
Charles[Smith. Charles@epa .gov] 
From: Brunsman, Lori 
Sent: Wed 9/9/2015 5:58:01 PM 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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From: Rowland, Jess 
Required Attendees: akerman.gregory@epa.gov; Lori Brunsman; Chen, Jonathan; 
Dunbar, Anwar; Kidwell, Jessica; Liccione, John; Middleton, Karlyn; McCarroll, Nancy; Shah, Pv; 
Kent, Ray; Lobdell, Danelle; Woo, Yintak; Wood, Charles; Morton, Thurston 
Location: 1 0621 
Importance: Normal 
Subject: Glyphosate - CARC - Continues ..... 
Start Date/Time: Wed 9/16/2015 5:00:00 PM 
End Date/Time: Wed 9/16/2015 8:00:00 PM 

Given the volume of data we have to review, I have scheduled this PM session. 
This CARC should be a priority for you. So keep this day OPEN 
Please adjust your other commitments for the day 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; OPP HED CARC[OPP _HED_CARC@epa.gov]; 
Christensen, Caroi[Christensen .Carol@epa.gov]; Sarkar, Bayazid[Sarkar.Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Smith, Charles[Smith. Charles@epa .gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Shah, Pv[Shah.Pv@epa.gov] 
From: Chen, Jonathan 
Sent: Tue 5/26/2015 1 :55:50 PM 
Subject: RE: Glyphosate CARC Meeting 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; OPP HED CARC[OPP _HED_CARC@epa.gov]; 
Christensen, Caroi[Christensen .Carol@epa.gov]; Sarkar, Bayazid[Sarkar.Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Smith, Charles[Smith. Charles@epa .gov]; Shah, 
Pv[Shah. Pv@epa.gov] 
From: Dunbar, Anwar 
Sent: Tue 5/26/2015 1 :54:45 PM 
Subject: RE: Glyphosate CARC Meeting 

"Except for in the most unique of circumstances, mastery of any cognitively complex skill or task requires 
roughly 10,000 hours of practice"- Malcolm Gladwell, Author of the book Outliers 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 
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Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; OPP HED CARC[OPP _HED_CARC@epa.gov]; 
Christensen, Caroi[Christensen .Carol@epa.gov]; Sarkar, Bayazid[Sarkar.Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; Akerman, Gregory[ Akerman .Gregory@epa.gov]; Smith, 
Charles[Smith.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Shah, 
Pv[Shah. Pv@epa.gov] 
From: Liccione, John 
Sent: Tue 5/26/2015 1 :52:30 PM 
Subject: RE: Glyphosate CARC Meeting 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; OPP HED CARC[OPP _HED_CARC@epa.gov]; 
Christensen, Caroi[Christensen .Carol@epa.gov]; Sarkar, Bayazid[Sarkar.Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdell. Danelle@epa.gov]; Wood, Charles[Wood. Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; Akerman, Gregory[ Akerman .Gregory@epa.gov]; Smith, 
Charles[Smith.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Shah, 
Pv[Shah. Pv@epa.gov] 
From: Middleton, Karlyn 
Sent: Tue 5/26/2015 1 :42:44 PM 
Subject: RE: Glyphosate CARC Meeting 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: OPP HED CARC[OPP _HED_CARC@epa.gov]; Christensen, 
Carol[ Christensen. Carol@epa.gov]; Sarkar, Bayazid[Sarkar. Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Smith, Charles[Smith. Charles@epa .gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Shah, Pv[Shah.Pv@epa.gov] 
From: Brunsman, Lori 
Sent: Tue 5/26/2015 1 :25:29 PM 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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From: Wood, Charles 
Location: DCRoomPYS 1 01 DO/Potomac-Yard-One 
Importance: Normal 
Subject: Accepted: Glyphosate CARC Meeting 
Start Date/Time: Wed 7/8/2015 2:30:00 PM 
End Date/Time: Wed 7/8/2015 4:30:00 PM 
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To: 
Cc: 
From: 
Sent: 
Subject: 

Brunsman, Lori[Brunsman. Lori@epa.gov] 
Rowland, Jess[Rowland.Jess@epa.gov] 
Wood, Charles 
Tue 5/26/2015 1:59:16 PM 
RE: Glyphosate CARC Meeting 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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From: Wood, Charles 
Location: DCRoomPYS 1 01 DO/Potomac-Yard-One 
Importance: Normal 
Subject: Accepted: Glyphosate CARC Meeting 
Start Date/Time: Wed 6/24/2015 2:30:00 PM 
End Date/Time: Wed 6/24/2015 4:30:00 PM 
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From: Rowland, Jess 
Required Attendees: akerman.gregory@epa.gov; Lori Brunsman; Chen, Jonathan; 
Dunbar, Anwar; Kidwell, Jessica; Liccione, John; Middleton, Karlyn; McCarroll, Nancy; Shah, Pv; 
Kent, Ray; Lobdell, Danelle; Woo, Yintak; Wood, Charles; Morton, Thurston 
Location: 1 0621 
Importance: Normal 
Subject: Glyphosate - CARC - Continues ..... 
Start Date/Time: Wed 9/16/2015 5:00:00 PM 
End Date/Time: Wed 9/16/2015 8:00:00 PM 

Given the volume of data we have to review, I have scheduled this PM session. 
This CARC should be a priority for you. So keep this day OPEN 
Please adjust your other commitments for the day 

EPAHQ_0000373 



From: Rowland, Jess 
Required Attendees: akerman.gregory@epa.gov; Lori Brunsman; Chen, Jonathan; 
Kent, Ray; Kidwell, Jessica; Liccione, John; Lobdell, Danelle; Middleton, Karlyn; Shah, Pv; Woo, 
Yintak; Wood, Charles; Morton, Thurston; Smith, Charles; McCarroll, Nancy; Dunbar, Anwar 
Location: 10100 
Importance: Normal 
Subject: Glyphosate - CARC 
Start Date/Time: Wed 9/16/2015 1 :00:00 PM 
End Date/Time: Wed 9/16/2015 4:00:00 PM 

Greg et al., 

Please note the earlier start time 

Make necessary changes to your schedule to accommodate this meeting. 

You will receive the CARC package on September 2nd. 

Thanks 

JR 
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To: Kent, Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Middleton, 
Karlyn[Middleton. Karlyn@epa.gov]; Akerman, Gregory[Akerman. Gregory@epa.gov]; Lobdell, 
Danelle[Lobdell. Danelle@epa.gov]; Chen, Jonathan[Chen .Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood .Charles@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 4:13:39 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

Ray-

Try again. I just logged out of the document. 

So can only one person edit it at a time? Maybe that's why people are having trouble saving the 
file; maybe more than one person was accessing it at the same time. 

Have a great day! 

Lori 

************************************************ 

From: Kent, Ray 
Sent: Wednesday, September 23, 2015 12:00 PM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
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Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; McCarroll, 
Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
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Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:50:02 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

No green circle here, either. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Brunsman, Lori; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
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Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
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Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; 
Akerman, Gregory[Akerman. Gregory@epa.gov]; Lobdell, Danelle[Lobdell. Danelle@epa .gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Liccione, John[Liccione.John@epa.gov]; Wood, 
Charles[Wood.Charles@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:48:27 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kidwell, Jessica[kidwell.jessica@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:47:36 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: 
From: 
Sent: 
Subject: 

Chen, Jonathan[Chen .Jonathan@epa .gov] 
Brunsman, Lori 
Wed 9/16/2015 11:07:31 AM 
RE: Glyphosate CARC Package 

You're welcome! 

Just 6 more emails with attachments headed your way this morning! 

Have a great day! 

Lori 

************************************************ 

From: Chen, Jonathan 
Sent: Tuesday, September 15, 2015 3:45 PM 
To: Brunsman, Lori 
Subject: RE: Glyphosate CARC Package 
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From: Brunsman, Lori 
Sent: Tuesday, September 15, 2015 3:04 PM 
To: Chen, Jonathan 
Subject: RE: Glyphosate CARC Package 

Jonathan-

There are a TON of documents. I will at least get the CARC package to you this afternoon and 
the rest of the documents to you tomorrow morning before the meeting. 

Have a great day! 

Lori 

************************************************ 

From: Chen, Jonathan 
Sent: Tuesday, September 15, 2015 2:55 PM 
To: Brunsman, Lori 
Subject: FW: Glyphosate CARC Package 
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From: Brunsman, Lori 
Sent: Wednesday, September 09, 2015 1:58PM 
To: Akerman, Gregory; Brunsman, Lori; Chen, Jonathan; Dunbar, Anwar; Kent, Ray; Kidwell, 
Jessica; Liccione, John; McCarroll, Nancy; Middleton, Karlyn; OPP HED Notes Coordinators; 
Rowland, Jess; Shah, Pv; Woo, Yintak; Wood, Charles; Lobdell, Danelle; Morton, Thurston; 
Smith, Charles 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Chen, Jonathan[Chen .Jonathan@epa .gov] 
Brunsman, Lori 
Tue 9/15/2015 7:04:28 PM 
RE: Glyphosate CARC Package 

Jonathan-

There are a TON of documents. I will at least get the CARC package to you this afternoon and 
the rest of the documents to you tomorrow morning before the meeting. 

Have a great day! 

Lori 

************************************************ 

From: Chen, Jonathan 
Sent: Tuesday, September 15, 2015 2:55 PM 
To: Brunsman, Lori 
Subject: FW: Glyphosate CARC Package 
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From: Brunsman, Lori 
Sent: Wednesday, September 09, 2015 1:58PM 
To: Akerman, Gregory; Brunsman, Lori; Chen, Jonathan; Dunbar, Anwar; Kent, Ray; Kidwell, 
Jessica; Liccione, John; McCarroll, Nancy; Middleton, Karlyn; OPP HED Notes Coordinators; 
Rowland, Jess; Shah, Pv; Woo, Yintak; Wood, Charles; Lobdell, Danelle; Morton, Thurston; 
Smith, Charles 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Sorry! 

Kidwell, Jessica[kidwell.jessica@epa.gov] 
Brunsman, Lori 
Tue 9/15/2015 11:44:32 AM 
RE: Glyphosate CARC Package 

I switched my compressed day to yesterday so I could go on a field trip to Terrapin Adventures 
in Savage, MD, with Nory's class. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Monday, September 14, 2015 8:06AM 
To: Brunsman, Lori 
Subject: RE: Glyphosate CARC Package 
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From: Brunsman, Lori 
Sent: Wednesday, September 09, 2015 1:58PM 
To: Akerman, Gregory; Brunsman, Lori; Chen, Jonathan; Dunbar, Anwar; Kent, Ray; Kidwell, 
Jessica; Liccione, John; McCarroll, Nancy; Middleton, Karlyn; OPP HED Notes Coordinators; 
Rowland, Jess; Shah, Pv; Woo, Yintak; Wood, Charles; Lobdell, Danelle; Morton, Thurston; 
Smith, Charles 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Wood, Charles[Wood. Charles@epa .gov] 
Brunsman, Lori 
Thur 9/10/2015 1:11:07 PM 
RE: Glyphosate DERs and Support Docs: Part 1 of 2 

You're welcome! There should have been a total of 15 emails. 

Have a great day! 

Lori 

************************************************ 

From: Wood, Charles 
Sent: Thursday, September 10, 2015 9:09AM 
To: Brunsman, Lori 
Subject: RE: Glyphosate DERs and Support Docs: Part 1 of 2 

From: Brunsman, Lori 
Sent: Thursday, September 10, 2015 8:26AM 
To: Wood, Charles 
Subject: Glyphosate DERs and Support Docs: Part 1 of 2 
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Charles-

There are a LOT of documents in the Glyphosate CARC package. I will send them to you in 
multiple emails. 

Have a great day! 

Lori 

************************************************ 

From: Wood, Charles 
Sent: Wednesday, September 09, 2015 3:08PM 
To: Brunsman, Lori 
Subject: RE: Glyphosate CARC Package 
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From: Brunsman, Lori 
Sent: Wednesday, September 09, 2015 1:58PM 
To: Akerman, Gregory; Brunsman, Lori; Chen, Jonathan; Dunbar, Anwar; Kent, Ray; Kidwell, 
Jessica; Liccione, John; McCarroll, Nancy; Middleton, Karlyn; OPP HED Notes Coordinators; 
Rowland, Jess; Shah, Pv; Woo, Yintak; Wood, Charles; Lobdell, Danelle; Morton, Thurston; 
Smith, Charles 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Chen, Jonathan[Chen.Jonathan@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; OPP HED Notes 
Coordinators[OPP _HED_Notes_Coordinators@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Shah, 
Pv[Shah.Pv@epa.gov]; Woo, Yintak[Woo.Yintak@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Morton, Thurston[Morton.Thurston@epa.gov]; Smith, 
Charles[Smith. Charles@epa .gov] 
From: Brunsman, Lori 
Sent: Wed 9/9/2015 5:58:01 PM 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: Schlosser, Christopher[Schlosser.Christopher@epa.gov]; Jess 
Rowland[Rowland.Jess@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/9/201511:31:07 AM 
Subject: reschedule Glyphosate CARC? 

The Glyphosate meeting is currently scheduled for one week from today, September 16th_ The 
CARC package was due out September 2nd. When the package is this late, we typically 
reschedule the meeting. Do you want me to reschedule Glyphosate? What day do you think 
we'll get the package? 

Have a great day! 

Lori 

************************************************ 
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From: Brunsman, Lori 
Optional Attendees: Shah, Pv; Rowland, Jess 
Location: DCRoomPYS 1 01 DO/Potomac-Yard-One 
Importance: Normal 
Subject: Glyphosate CARC Meeting 
Start Date/Time: Wed 9/16/2015 2:30:00 PM 
End Date/Time: Wed 9/16/2015 4:30:00 PM 
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From: Brunsman, Lori 
Required Attendees: Jess Rowland 
Location: DCRoomPYS 1 01 DO/Potomac-Yard-One 
Importance: Normal 
Subject: Glyphosate CARC Meeting 
Start Date/Time: Wed 9/16/2015 4:30:00 PM 
End Date/Time: Wed 9/16/2015 8:30:00 PM 
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From: Brunsman, Lori 
Location: DCRoomPYS 1 01 DO/Potomac-Yard-One 
Importance: Normal 
Subject: Glyphosate CARC Meeting 
Start Date/Time: Wed 9/16/2015 1 :30:00 PM 
End Date/Time: Wed 9/16/2015 2:30:00 PM 
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To: 
From: 
Sent: 
Subject: 

Donna-

Davis, Donna[Davis.Donna@epa.gov] 
Brunsman, Lori 
Wed 8/26/2015 11:07:19 AM 
RE: CARC needs S-10100 on 9/16/15 all day 

Thank you for releasing the room reservation for S-10100 on 9/16/15. However, you released 
the 9:30-10:30 time slot, but not the 8:30-9:30 time slot. The Glyphosate CARC meeting starts 
at 9:00. If you could please release that earlier room reservation, too, I'd appreciate it. 

Thanks! 

Have a great day! 

Lori 

************************************************ 

From: Davis, Donna 
Sent: Tuesday, August 25, 2015 1:52 PM 
To: Brunsman, Lori; Keller, Nancy 
Cc: Wilbur, Donald; VanAlstine, Julie; Morton, Thurston; Rowland, Jess 
Subject: RE: CARC needs S-10100 on 9/16/15 all day 
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Lori, 

We were planning to meet and were doing a big training session in the room. Sounds like Jess is 
going to trump us. I will tell the co-chairs that we have been displaced. We may have to delay 
our training. 

Donna 

From: Brunsman, Lori 
Sent: Tuesday, August 25, 2015 8:44AM 
To: Davis, Donna; Keller, Nancy 
Subject: CARC needs S-10100 on 9/16/15 all day 

Donna and Nancy -

We are having a marathon CARC meeting on Glyphosate all day (9:00 am - 4:00 pm) on 
Wednesday, September 16. I see that you have room S-1 0100 reserved for part of that day. 
Are you still having meetings on that day and, if so, would it be possible for you to move your 
meetings to another meeting room on that day? 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Davis, Donna[Davis.Donna@epa.gov] 
Brunsman, Lori 
Tue 8/25/2015 6:03:59 PM 
RE: CARC needs S-10100 on 9/16/15 all day 

I'm sorry, Donna, but I think Jess is going trump you and take the room for the CARC, even 
though you have training scheduled. He actually has already set-up the Glyphosate CARC 
meeting that day from 9:00am to 4:00pm, but just today I reminded him that technically the 
CARC only has the room from 10:30- 12:30. 

If you could release the room reservation on the 16th, I'd appreciate it. 

Sorry! 

Have a great day! 

Lori 

************************************************ 

From: Davis, Donna 
Sent: Tuesday, August 25, 2015 1:52 PM 
To: Brunsman, Lori; Keller, Nancy 
Cc: Wilbur, Donald; VanAlstine, Julie; Morton, Thurston; Rowland, Jess 
Subject: RE: CARC needs S-10100 on 9/16/15 all day 
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Lori, 

We were planning to meet and were doing a big training session in the room. Sounds like Jess is 
going to trump us. I will tell the co-chairs that we have been displaced. We may have to delay 
our training. 

Donna 

From: Brunsman, Lori 
Sent: Tuesday, August 25, 2015 8:44AM 
To: Davis, Donna; Keller, Nancy 
Subject: CARC needs S-10100 on 9/16/15 all day 

Donna and Nancy -

We are having a marathon CARC meeting on Glyphosate all day (9:00 am - 4:00 pm) on 
Wednesday, September 16. I see that you have room S-1 0100 reserved for part of that day. 
Are you still having meetings on that day and, if so, would it be possible for you to move your 
meetings to another meeting room on that day? 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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From: Brunsman, Lori 
Location: 1 0621 
Importance: Normal 
Subject: Accepted: Glyphosate- CARC- Continues ..... 
Start Date/Time: Wed 9/16/2015 5:00:00 PM 
End Date/Time: Wed 9/16/2015 8:00:00 PM 
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To: 
From: 
Sent: 
Subject: 

Danelle-

Lobdell, Danelle[Lobdeii.Danelle@epa.gov] 
Brunsman, Lori 
Wed 6/17/2015 5:18:33 PM 
RE: Glyphosate CARC Meeting 

The CARC meeting on Glyphosate has been cancelled. No CARC meeting will be held. 

Have a great day! 

Lori 

************************************************ 

From: Lobdell, Danelle 
Sent: Wednesday, June 10, 2015 4:31 PM 
To: Brunsman, Lori 
Subject: RE: Glyphosate CARC Meeting 
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Danelle T. Lobdell, Ph.D., M.S. 

Epidemiologist 

National Health and Environmental Effects Research Laboratory 

Environmental Public Health Division 

US EPA 

MD58A 

Research Triangle Park, NC 27711 

Package Delivery: 

USEPA Human Studies Facility 

104 Mason Farm Rd, Room 52 

Chapel Hill, NC 27514-4512 

Phone: 919-843-4434 Fax: 919-966-7584 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 
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Thanks! 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

Kidwell, Jessica[kidwell.jessica@epa.gov] 
Akerman, Gregory 
Thur 9/24/2015 12:03:25 PM 
FW: Glyphosate CARC Report 

From: Liccione, John 
Sent: Thursday, September 24, 2015 7:49AM 
To: Middleton, Karlyn; Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; McCarroll, Nancy; Chen, Jonathan; 
Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
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Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: 
From: 
Sent: 
Subject: 

Rowland, Jess[Rowland.Jess@epa.gov] 
Akerman, Gregory 
Wed 9/23/2015 4:03:35 PM 
RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 11:51 AM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless J. Another crown · of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

EPAHQ_0000418 



From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
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To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov] 
From: Akerman, Gregory 
Sent: Wed 9/9/2015 5:34:51 PM 
Subject: glyphosate CARC meeting 

Hi Lori Since (I think) you send out the meeting invites for the CARC meetings, would you 
remind the CARC members that there is an extended CARC meeting next Wed and that the 
meeting materials are on the CARC dbase? 

Thanks, 

Greg 
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From: Akerman, Gregory 
Required Attendees: Rowland, Jess; Dunbar, Anwar; Middleton, Karlyn 
Location: S-10621 
Importance: Normal 
Subject: CARC pre=meet for glyphosate 
Start Date/Time: Thur 9/10/2015 12:00:00 PM 
End Date/Time: Thur 9/10/2015 1 :00:00 PM 

Jess asked me to set up this meeting on this date and time to prep for the glyphosate CARC 

meeting. 
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From: Akerman, Gregory 
Required Attendees: Rowland, Jess; Dunbar, Anwar; Middleton, Karlyn 
Location: S-10621 
Importance: Normal 
Subject: CARC pre=meet for glyphosate 
Start Date/Time: Thur 9/10/2015 1 :00:00 PM 
End Date/Time: Thur 9/10/2015 2:00:00 PM 

Jess asked me to set up this meeting on this date and time to prep for the glyphosate CARC 

meeting. 
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From: Perron, Monique 
Importance: Normal 
Subject: Glyphosate CARC 
Start Date/Time: Wed 9/16/2015 5:00:00 PM 
End Date/Time: Wed 9/16/2015 8:00:00 PM 
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From: Perron, Monique 
Importance: Normal 
Subject: Glyphosate CARC 
Start Date/Time: Wed 9/16/2015 1 :00:00 PM 
End Date/Time: Wed 9/16/2015 4:00:00 PM 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; 
Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Lobdell, 
Danelle[Lobdell. Danelle@epa.gov]; Chen, Jonathan[Chen .Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood .Charles@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Kent, Ray 
Sent: Wed 9/23/2015 3:59:40 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Brunsman, Lori[Brunsman.Lori@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, 
Jessica[kidwell.jessica@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Liccione, John 
Sent: Thur 9/24/2015 11 :49:26 AM 
Subject: RE: Glyphosate CARC Report 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 

From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 
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Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 

JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Rowland, Jess[Rowland.Jess@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Kent, Ray[Kent.Ray@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; Powell, 
Calvin[Poweii.Calvin@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 4:24:24 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I just posted CPR' s version to the CARC Discussion database. 

Have a great day! 

Lori 

************************************************ 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 12:18 PM 
To: Akerman, Gregory; Brunsman, Lori; Kent, Ray; McCarroll, Nancy; Middleton, Karlyn; May, 
Brenda; Dunbar, Anwar; Akerman, Gregory; Powell, Calvin 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

Ok. This is turning into a CF. 
Lori u have rights to CARC discussion db. 
Please post CPRs version. 
Every one make your edits in track changes. I am in Friday. I will collate and revise the 
documents. 
Lori if you don't have rights, Jessica you post it 
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Sent from my Windows Phone 

From: Rowland, Jess 
Sent: Wednesday, September 23, 2015 11:51 AM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

At home it should be called share pointless J. Another crown · of OEI 

Sent from my Windows Phone 

Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Kent, Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Middleton, 
Karlyn[Middleton. Karlyn@epa.gov]; Akerman, Gregory[Akerman. Gregory@epa.gov]; Lobdell, 
Danelle[Lobdell. Danelle@epa.gov]; Chen, Jonathan[Chen .Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood .Charles@epa.gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 4:13:39 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

Ray-

Try again. I just logged out of the document. 

So can only one person edit it at a time? Maybe that's why people are having trouble saving the 
file; maybe more than one person was accessing it at the same time. 

Have a great day! 

Lori 

************************************************ 

From: Kent, Ray 
Sent: Wednesday, September 23, 2015 12:00 PM 
To: Brunsman, Lori; Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; 
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Chen, Jonathan; Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; McCarroll, 
Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

I think the problem must have to do with accessing Sharepoint from home. It works fine here at 
the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Middleton, Karlyn; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
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Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:47 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 
Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov] 
From: Kidwell, Jessica 
Sent: Wed 9/23/2015 3:50:34 PM 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:50 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

No green circle here, either. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
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Sent: Wednesday, September 23, 2015 11:48 AM 
To: Brunsman, Lori; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Brunsman, Lori 
Sent: Wednesday, September 23, 2015 11:48 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

It works for me here at the office. 

Have a great day! 

Lori 

************************************************ 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:46 AM 
To: Kidwell, Jessica; Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; 

EPAHQ_0000441 



Liccione, John; Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; 
McCarroll, Nancy 
Subject: RE: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:43 AM 
To: Akerman, Gregory; Lobdell, Danelle; Brunsman, Lori; Chen, Jonathan; Liccione, John; 
Wood, Charles; Middleton, Karlyn; Dunbar, Anwar; Rowland, Jess; Kent, Ray; McCarroll, Nancy 
Cc: Kidwell, Jessica 
Subject: Kidwell, Jessica has shared 'Giyphosate CARC Final 9.21.15_cpr_JMK' 
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To: 
From: 
Sent: 
Subject: 

Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Kidwell, Jessica 
Wed 9/23/2015 3:37:06 PM 
RE: Glyphosate CARC tReport 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:36 AM 
To: Kidwell, Jessica; Rowland, Jess 
Subject: RE: Glyphosate CARC tReport 

From: Kidwell, Jessica 
Sent: Wednesday, September 23, 2015 11:30 AM 
To: Middleton, Karlyn; Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Liccione, John; McCarroll, Nancy; Chen, Jonathan; Kent, 
Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC tReport 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 
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From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 
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JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov] 
Cc: Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Chen, 
Jonathan[Chen.Jonathan@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Akerman, Gregory[Akerman.Gregory@epa.gov] 
From: Brunsman, Lori 
Sent: Wed 9/23/2015 3:28:34 PM 
Subject: RE: Glyphosate CARC Report 

I know both Jessica and Greg were having problems accessing the Sharepoint site, too. I 
downloaded the document and sent it to them via email. 

Have a great day! 

Lori 

************************************************ 

From: Middleton, Karlyn 
Sent: Wednesday, September 23, 2015 11:27 AM 
To: Rowland, Jess 
Cc: Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; McCarroll, Nancy; Chen, 
Jonathan; Kent, Ray; Schlosser, Christopher; Akerman, Gregory 
Subject: RE: Glyphosate CARC Report 
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From: Rowland, Jess 
Sent: Tuesday, September 22, 2015 2:01PM 
To: Akerman, Gregory; Brunsman, Lori; Dunbar, Anwar; Kidwell, Jessica; Liccione, John; 
Middleton, Karlyn; McCarroll, Nancy; Chen, Jonathan; Kent, Ray; Schlosser, Christopher 
Subject: Glyphosate CARC Report 

Hi 

Hope you all received the CARC draft thru sharepoint. 

Please make the edits on sharepoint so I can see the comments 

Do NOT waste time on format, paginations, tabs etc. CPR is do the "document makeover" 

Concentrate on the science 

Make this as your priority and your "home pope work" on Wednesday 

I would like to have your comments not later than COB Thursday 

Thank you for all your work on this CARC 

Regards 
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JR 

Jess Rowland, 

Deputy Director 
Health Effects Division 
703-308-2719 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; 
Brunsman, Lori[Brunsman.Lori@epa.gov]; Chen, Jonathan[Chen.Jonathan@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Liccione, John[Liccione.John@epa.gov]; McCarroll, 
Nancy[McCarroii.Nancy@epa.gov]; May, Brenda[May.Brenda@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; Woo, 
Yintak[Woo.Yintak@epa.gov] 
Cc: Rowland, Jess[Rowland.Jess@epa.gov] 
From: Rowland, Jess 
Sent: Tue 9/22/2015 5:43:19 PM 
Subject: Rowland, Jess has shared 'Giyphosate CARC Final 9.21.15' 
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To: Akerman, Gregory[Akerman.Gregory@epa.gov]; Brunsman, Lori[Brunsman.Lori@epa.gov]; 
Chen, Jonathan[Chen.Jonathan@epa.gov]; Dunbar, Anwar[Dunbar.Anwar@epa.gov]; Kent, 
Ray[Kent.Ray@epa.gov]; Kidwell, Jessica[kidwell.jessica@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov]; OPP HED Notes 
Coordinators[OPP _HED_Notes_Coordinators@epa.gov]; Rowland, Jess[Rowland.Jess@epa.gov]; Shah, 
Pv[Shah.Pv@epa.gov]; Woo, Yintak[Woo.Yintak@epa.gov]; Wood, Charles[Wood.Charles@epa.gov]; 
Lobdell, Danelle[Lobdeii.Danelle@epa.gov]; Morton, Thurston[Morton.Thurston@epa.gov]; Smith, 
Charles[Smith. Charles@epa .gov] 
From: Brunsman, Lori 
Sent: Wed 9/9/2015 5:58:01 PM 
Subject: Glyphosate CARC Package 

The Glyphosate CARC package is now on the Lotus Notes database. 

Please let me know if you cannot access it and I will email you the documents. 

REMINDER: the Glyphosate CARC meeting is an 
meeting (9:00 am to 4:00 pm) next 

, in room S-1 0100. 

Have a great day! 

Lori 

************************************************ 
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To: 
From: 
Sent: 
Subject: 

U rule! 

Middleton, Karlyn[M idd leton. Karlyn@epa .gov] 
Vogel, Dana 
Wed 9/9/2015 3:15:32 PM 
Re: pis add anna to glyphosate care meeting 

Dana Vogel 
Sent from my iPhone 

On Sep 9, 2015, at 11:01 AM, Middleton, Karlyn 

From: Vogel, Dana 
Sent: Wednesday, September 09, 2015 11:01 AM 
To: Middleton, Karlyn 
Subject: pis add anna to glyphosate care meeting 

Thanks!! 

Director, Health Effects Division 

Office of Pesticide Programs 

US EPA 

wrote: 
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To: Rowland, Jess[Rowland.Jess@epa.gov]; Schlosser, 
Christopher[Sch losser. Christopher@epa. gov]; Middleton, Karlyn [Middleton. Karlyn@epa .gov]; Swartz, 
Christina[Swartz.Christina@epa.gov]; Davis, Donna[Davis.Donna@epa.gov]; Morton, 
Th urston[Morton. Thurston@epa .gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov] 
From: Kidwell, Jessica L 
Sent: Wed 9/9/2015 1 :55:07 PM 
Subject: RE: Care 

From: Rowland, Jess 
Sent: Wednesday, September 09, 2015 8:52AM 
To: Schlosser, Christopher; Kidwell, Jessica L; Middleton, Karlyn; Swartz, Christina; Davis, 
Donna; Morton, Thurston 
Subject: Care 

Chris 
I have asked Jessica to be Ex.Sec for the Glyphosate CARC. 
JR 

Sent from my Windows Phone 
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To: Mendez, Elizabeth[Mendez.Eiizabeth@epa.gov]; Middleton, 
Karlyn[Middleton.Karlyn@epa.gov] 
From: Dunbar, Anwar 
Sent: Wed 8/12/2015 10:14:55 PM 
Subject: ToxSAC Meeting 

Hello Liz and Karlyn. I talked it over with my branch chief, and I won't the meeting so that I 
work on the upcoming glyphosate CARC meeting and document. 

Anwar Y. Dunbar, Ph.D., Pharmacologist 

Risk Assessment Branch 1 

The Human Health Effects Division/ The Office of Pesticide Programs 

1200 Pennsylvania Ave, NW 

Washington, DC 20460 

"Except for in the most unique of circumstances, mastery of any cognitively complex skill or task requires 
roughly 10,000 hours of practice"- Malcolm Gladwell, Author of the book Outliers 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; OPP HED CARC[OPP _HED_CARC@epa.gov]; 
Christensen, Caroi[Christensen .Carol@epa.gov]; Sarkar, Bayazid[Sarkar.Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Smith, Charles[Smith. Charles@epa .gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov] 
From: Shah, Pv 
Sent: Tue 5/26/2015 3:29:14 PM 
Subject: RE: Glyphosate CARC Meeting 

P. V. Shah, Ph.D 
Chief, Chemistry, lnerts and Toxicology Assessment Branch (CITAB) 
Registration Division 
Office of Pesticides Programs, US EPA 
1200 Pennsylvania Ave., NW 
Washington, DC 20460 (USA) 
Phone: 703-308-1846 
Fax: 703-605-0781 
Shah.Pv@epa.gov 

For FED EX and UPS Deliveries: One Potomac Yard (South Building), 2777 Crystal Drive (RoomS-
7751), Arlington, VA22202 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 
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Have a great day! 

Lori 

************************************************ 
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To: Brunsman, Lori[Brunsman.Lori@epa.gov]; OPP HED CARC[OPP _HED_CARC@epa.gov]; 
Christensen, Caroi[Christensen .Carol@epa.gov]; Sarkar, Bayazid[Sarkar.Bayazid@epa.gov]; Shah, 
Aruna[Shah.Aruna@epa.gov]; Tao, Jenny[Tao.Jenny@epa.gov]; Schlosser, 
Christopher[Schlosser.Christopher@epa.gov]; Miller, David[Miller.DavidJ@epa.gov]; Lobdell, 
Danelle[Lobdeii.Danelle@epa.gov]; Wood, Charles[Wood.Charles@epa.gov] 
Cc: Kidwell, Jessica[kidwell.jessica@epa.gov]; Kent, Ray[Kent.Ray@epa.gov]; Liccione, 
John[Liccione.John@epa.gov]; Middleton, Karlyn[Middleton.Karlyn@epa.gov]; Rowland, 
Jess[Rowland.Jess@epa.gov]; McCarroll, Nancy[McCarroii.Nancy@epa.gov]; Akerman, 
Gregory[Akerman. Gregory@epa.gov]; Smith, Charles[Smith. Charles@epa .gov]; Dunbar, 
Anwar[Dunbar.Anwar@epa.gov]; Shah, Pv[Shah.Pv@epa.gov] 
From: Chen, Jonathan 
Sent: Tue 5/26/2015 1 :55:50 PM 
Subject: RE: Glyphosate CARC Meeting 

From: Brunsman, Lori 
Sent: Tuesday, May 26, 2015 9:25AM 
To: OPP HED CARC; Christensen, Carol; Sarkar, Bayazid; Shah, Aruna; Tao, Jenny; 
Schlosser, Christopher; Miller, David; Lobdell, Danelle; Wood, Charles 
Cc: Kidwell, Jessica; Kent, Ray; Liccione, John; Middleton, Karlyn; Rowland, Jess; McCarroll, 
Nancy; Akerman, Gregory; Smith, Charles; Dunbar, Anwar; Shah, Pv 
Subject: Glyphosate CARC Meeting 

We are considering moving the CARC meeting on Glyphosate from June 24th to July sth_ Please 
let me know ASAP if you CANNOT make the July sth meeting date. 

Thanks! 

Have a great day! 

Lori 

************************************************ 
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